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with 
smaller, 
lighter 
parts 


EASTERN BEARING 
LUBRICATION PUMA 


Small enough to hide | 
one hand! Only 10 ozs 


The Walter Kidde 4-D Compr 
gives 114% pounds of pneumati 
power in a space 10” square. T 
light, small unit is a masterpiec 
of engineering requiring small 

components. The Eastern Luby 


x ais tion Pump has what it takes for 
wer ee ait this task. A bantam in size an 


weight . . . a heavyweight in 


performance. 
Ph or e : —— Eastern has solved many such 
um atic 5 problems in hydraulics . . . and 
pressurization and electronic ti 
cooling units too. Inquiries are 
ystems me welcome regarding custom-mad 


equipment to meet your require 


ments to government specificatid 
WALTER KIDDE : 
4-D COMPRESSOR es es Write for Aircraft Catalog 
Smaller than a basketball 
... yet packed with power. 


"INDUSTRIES, | 
§ 100 SKIFF STREET 
> HAMDEN 14, CONN. 
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PANAGRA PROVES, PRAISES 


Goodyear 
Skid Warning System 


4 
» 


In brutal, conclusive tests of new system, airliners 
stop shorter, safer in thin air! 


In exhaustive tests of staggering proportions, Pan American Grace 
Airways, Inc., has proved the remarkable efficiency of the revolu- 
tionary new Skid Warning System* developed by the Goodyear 
Aviation Products Division. 

Equipping Douglas DC-6B’s first for stateside tests, and then a 
DC-7B for grueling high-speed rejected take-offs and landings at 
Quito, Ecuador, and on difficult runway surfaces in La Paz, Bolivia 
— located at 9,200’ and 13,404’ above sea level respectively — 
PANAGRA has made a revealing report of the success of the new 
Goodyear Skid Warning equipment: 

(1) Not a single tire was blown throughout the entire 32 stop test 
which included landings at speeds up to 198 mph on a loose rock 
and sand runway surface. 


(2) Incredibly short landing distances were achieved through use 
of this equipment — while landing speeds encountered were esti- 
AVIATION mated at 195 mph on unpaved surfaces. 


PRODUCTS As a result, PANAGRA is satisfied it can now receive CAA approval 


for operating Skid Warning-equipped 7B’s on fields located where 
optimum braking is both necessary and extremely difficult. 


WRITE FOR INFORMATION on the one system that requires no 


More Aircraft Land on Goodyear Tires, 


Than On Any Other Kind brake modification, can be easily installed on any existing brake or 


braking system, allows pilot full control of his braking at all times! 
Address: Skid Warning, Goodyear, Aviation Products Division, 
Akron 16, Ohio, or Los Angeles 54, California. 


*Patents pending 
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Featherweight 
Champ! 


ARC’s ADF weighs less than 20 lbs! 


Why carry dead weight? Why excess bulk? 


This Automatic Direction Finder offers accuracy and — 
reliability proved in more than two years of testing — yet wis, 
the entire 5-unit system weighs only 19.7 pounds. Now : 
you can have a DUAL installation where required — at a 
weight saving of 80 pounds or more. 

The ADF still is the world’s Number One navigational 
aid, usable on an estimated 60,000 radio stations. Now ie 
you can have ADF featuring ARC standards of 
performance and reliability. This system incorporates 
hermetic sealing of critical components such as the 
entire loop assembly. It also has other mechanical 
features designed and tested for dependability under 


today’s higher speeds and more exacting operational ~“ 
and environmental conditions. £9 % 
The Type 21 ADF covers all frequencies from rf +, 


190 ke to 1750 kc. It requires less power — 
only 2.8 amps at 27.5 volts de input. Extremely 
low drag of the loop is an outstanding feature. 
Housing extends only 2 inches from the skin 
of the aircraft. 


Now make room for more payload and 
other equipment. Fly with ARC- 
reliability, less weight, less space, less 
drag. Ask your dealer for 
complete details. 


TYPE 21 ADF WEIGHS ONLY 19.7 POUNDS 


Component Units Weights: Receiver, 6.8 Ibs.; 
Loop, 4.3 Ibs.; Loop Housing, 0.5 Ibs.; 
Control Unit, 1.6 Ibs.; Indicator, 1.3 Ibs.; 
Power Unit, 5.2 Ibs.; 

CAA Type Certificated 


Engineers at ARC enjoy 
pleasant surroundings and 
Dependable Airborne Electronic Equipment Since 1928 excellent working conditions. 


Aircraft Radio Corporation NEW JERSEY 


Omnni/ILS Receivers * Course Directors * UHF and VHF Receivers and Transmitters 

LF Receivers and Loop Direction Finders * 10-Channel Isolation Amplifiers * 8-Watt 

Avdio Amplifiers ¢ Interphone Amplifiers * Omnirange Signal Generators and Standard 
Course Checkers * 900-2100 Mc Signal Generators 
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THE VITAL DIFFERENCE 


Flight-proved high temperature 


FLUOROFLEX-T hose assemblies 


Two years of flight experience now 
stand back of this high temperature 
3000 psi hydraulic hose . .. the best 
proof of reliability. 

This hose achievement reaffirms 
that the Fluoroflex-T patented tube 
does make a vital difference . . . afford- 
ing corrosion-proof plumbing of high- 
est integrity. The lines have solved the 
fatigue problems met in many high 
temperature high pressure applica- 
tions. Their Resistoflex-designed fit- 
tings locked tight to hose give complete 


700 ps 


Hydraulic 
Service 


assurance against blowoff under se- 
verest conditions. 

These assemblies are the first to 
pass the Wright Field high pressure, 
high temperature hose tests. 


VITAL FACTS ABOUT FLUOROFLEX-T 


All Fluoroflex-T hose starts with 
Teflon powder — which is only a raw 
material. It’s a known fact that com- 
pounding ingredients and the fabri- 
cating techniques used with Teflon 
can vary properties in the end product 


® 
FLUOROPFLEX-T: 
Aviation's most 
advanced hose 


The Original 
fluorocarbon hose 


Patented tube compound 
Greater flex life 
Superior impulse life 


Leakproof, blowoff-proof 
fittings 


substantially. Therefore, the fabrica- 
tor’s integrity and experience are the 
user’s best assurance of performance 
and reliability. 


Many years of research and testing 
went into the development of the 
unique and patented Fluoroflex-T tube. 
The 3000 psi hose assemblies empha- 
size anew the conservative policy of 
Resistoflex in presenting a product. 
Long term testing and field service 
were essential phases in the develop- 
ment. Send for data. 


@® Fluoroflex is a Resistoflex trademark. Teflon is a DuPont trademark, 


Originators of high temperature fluorocarbon hose assemblies 


CORPORATION 


Roseland, New Jersey + Western Plant: Burbank, Calif. » Southwestern Plant: Dallas, Tex. 
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RESEARCH, ENGINEERING AND DEVELOPMENT SERVICES IN THESE 


t ky th IMPORTANT AREAS: 
a Ing e @ Aecroelasticity and Structural D 


@ Theoretical and Applied Aerodynamics 


question marks Aircraft Operations 
out of tomorrow! 


Few organizations are better equipped than Allied Re- 
search to help industry find vital answers to tomorrow’s ques- 
tions. ‘‘Finding the answers” may involve a single engineering 
study — a complete analytical and experimental research pro- 
gram — or advanced area studies in new fields of technology 
Extensive facilities enable us to undertake complete programs 
from research through development, tests and prototy 


caine letter or phone call can determine — at no obligation ALLIED RESEARCH ASSOCIATES, INC. 


— whether our varied experience can help you erase some of the Th RESEARCH + ENGINEERING + DEVELOPMENT 
question marks that are facing you. G, i4 Leon Street, Boston, Massachusetts, GArrison 7-2134 


® Guided Missile Studies 

@ Applied Mechanics and Thermo-elasticity 
@ Vibration Analysis and Testing 

e@ Custom Vibration Isolation 

@ Physics Research 

e@ Physical Chemistry 

e Instrumentation and Systems Engineering 
@ Specialized Mechanical Design 


FOR FULL INFORMATION, PHONE OR WRITE: 


OPEN NOW — challenging positions for engineers and scientists. 


Also from Allied Research: THESE ADVANCED-CONCEPT PRODUCTS 

The Delta Mount — New vibration shock mount. Omni-directional 
isolation, optimum damping characteristics. Saves space, easy to 
install. All-metal construction 

Radiation Detection Systems New, low cost, high-efficiency plastic 
scintillators are being manufac d for sale. We also custom-design 
and build complete radiation detection systems incorporating these 
new scintillators. 


This Delta Mount has been Plastic scintillators are easily ma- 
designed and tested to isolate hined and can be furnished in sizes 
airborne electronic equipment ip to one ton in varying shapes and 
from severe environmental vibra- surface textures. 

tions. 


PTHERMAL RADIATION AND ITS EFFECT = 
ON A TYPICAL AIRGRAFT COMPONENT 
\ 
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The Aerodynamicist 


“SEPTEMBER? 


Vought 
Vignette 


NO. 4 IN A NEW SERIES 


Who Test-Hopped Equations 


There’d never been a fighter that could barrel at 
more than 1,000 mph one minute and land on a carrier 
the next. And, as a result, there was unusually keen ad- 
vance interest in the flying qualities of the airplane 
proposed by Chance Vought. 


Jim Madden was more than curious. As an aero- 
dynamic design specialist, he would help develop the 
Crusader’s handling qualities. His job began with wind 
tunnel tests. 


Jim converted tunnel information into a graphic 
picture of static and dynamic forces affecting Crusader 
stability. He used analog computers and equations of 
motion to predict the build-up of forces during maneu- 
vers. Hinge moments, loads, and required rates of con- 
trol motion were determined and released to Servo- 
mechanism and Product Design groups. Soon the 
Crusader’s stabilization and power control packages 
began to take shape. 


Jim’s part in the project could have ended right 
there. But Vought’s control system simulator helped him 
proceed to some thoroughgoing conclusions. 


It duplicated the complete rod system and all servo- 
mechanisms that would control the speedy new fighter. 
In the simulator’s cockpit, high above the Structures 


Lab floor, Jim previewed control responses that test 
pilots later would experience. Airplane responses to 
Jim’s rudder kicks and aileron movements were re- 
corded on analog computers. Any inability of the 
control system to position the aircraft during flight was 
easier to spot and, with test and design engineers 
on hand easier to correct. 

“It was like a big schematic — only better,” says 
Jim of the simulator. 

“It gave me a chance to work with the whole 
system. 

“And actually watching aircraft responses to the 
controls gave me a feeling for how fast they happen.” 


Another thing that moved fast was Crusader devel- 
opment. Vought’s simulator and other facilities detected 
problems before they compounded. The fighter reached 
operational readiness in record time. e 
Research, design and test facilities at Chance Vought 
allow the engineer to do a thorough job in advanced 


problem areas ... assure high reliability in Vought- 
developed weapon systems. 


For details on select openings, write to C. A. Besio, 
Supervisor, Engineering Personnel, Dept. AER-5. 


OUGHT AIRCRAFT 


‘INCOM POAATESO PALLAS, 
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Pioneering Scientific Frontiers at General Mills 


This man We 
is steering “\' 
tomorrow’s | 
guided missile 


His uniform is a laboratory coat, his cockpit a dust-free 
room with carefully controlled temperature and humidity. 
He’s a skilled General Mills gyro technician—as much a 
part of the defense of his country as the jet pilot. Results 
from his work, and from work in other R & D labs, 
assure us that tomorrow’s guided missiles will be even 
more accurate than today’s. © At the Mechanical 
Division of General Mills, the gyro lab is part of a 


WE’D LIKE TO TELL YOU MORE 


Send for facts about our unusual skills and 
how other companies use them in defense 
weapons production. Write to Mechanical 
Div., General Mills, Dept. AR9, 1620 Cen- 


tral Ave. N. E., Minneapolis 13, Minn. Creative Researcl 


MECHANICAL DIVISION | Mills 


TEMBER, 19°57 


talented, well equipped guidance and navigation systems 
development group. The group also includes top men and 
facilities in infrared, microwaves, electronic and mechan- 
ical design, and overall systems engineering. We team 
these men and facilities with a complete precision pro- 
duction plant to handle systems, sub-systems and major 
assembly problems for the world’s most exacting custom- 


ers. Possibly you too can benefit from our capabilities. 


General 


nd Production 
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When heat soars... 
and flame roars 


Chntrdl Chem 
with Chese 


Meaniilee Packing Products 


J-M Tadpole | 


Firewall Seals block passage 


of flame and combustibles between compartments 


Tadpole Seals installed at the flange 
between compartments do double duty 
in modern jet aircraft. (1) In event of 
fire they confine the flames permitting 
the pilot to land or bail out. (2) They 
provide a barrier against leakage of 
combustible fluids and vapors into 
“hot” compartments. 

J-M Tadpole Seals are made with a 
specially processed Inconel wire mesh 


core. This base is covered with asbestos 
cloth combined with Neoprene, Sili- 
cone, Teflon or other materials to assure 
top performance within each tempera- 
ture range. All seals comply with the 
C.A.A. requirements for flame resist- 
ance. Style numbers and temperature 
limits are as follows: 4132-250 F, 137- 
350 F, 4134-450 F, 4133-500 F, 
4161-600 F, 4381-over 600 F. 


J-M Bomber 


—new lighter, 
stronger firewall fabric 


#89 Bomber Cloth flexible firewall 
fabric saves precious pounds. It is 
the lightest material of its type, yet 
withstands the most severe C.A.A. 
tests, 


J-M 
Cloth A Asbestan 


N Cushions 
—for A.N. clips in high 


temperature installations 


Asbestan Cushions give a resilient 
cushioning with low friction on A.N. 
clips used for hydraulic lines at tem- 
peratures up to 500 F. Specially made 
of asbestos and Teflon. 


LM 
Gaskets Style 
No. 924... seals 
hot gases at a wide 
range of pressures 


Style No. 924 has a steel mesh core, 
is aluminum jacketed for tempera- 
tures to 850 F, stainless steel jacketed 
for higher temperatures, 


Write for further information to Johns-Manville, Box 14, New York 16, N. Y. 


In Canada, Port Credit, Ontario 


JM Johns-Manville PACKINGS, GASKETS and TEXTILES 
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LAVELLE... Wherever Precision Fabrication is Required 


FAIRINGS 
BAFFLES 
COWLINGS 
SHROUDS 
ENGINE MOUNTS 


PRECISION WELDED 


ENGINE DUCTS 
SHIELDS 

COMBUSTION CHAMBERS 
BURNER SUPPORTS 
COMBUSTION LINERS 


JET 


ENGINE, MISSILE, 


ROCKET, 


EXHAUST NOZZLES 
TAIL PIPES 
FLAME HOLDERS 
SEALS 

ENGINE CASINGS 


FABRICATED OF STAINLESS 


SHELTERS 
HOUSINGS 
REFLECTORS 
CONSOLES 
NACELLES 


Lavelle’s services include eng 
production planning, tool making, 


gas, resistance and metallic arc 


painting, anodizing and quality 


Write for this illustrated brochure describin 


MACHINED 


AIRFRAME 


TO GOVERNMENT SPECIFICATIONS BY CERTIFIED MEN, METHODS AND MACHINES 


shop and sheet metal facilities . . . 


inspected by X-Ray, Zyglo or Magnaflux, 


SHEET METAL PARTS AND 


ASSEMBLIES 


AND ELECTRONIC COMPONENTS 


TITANIUM, NICKEL AND ALUMINUM ALLOYS 


4 


ineering 


machine 
inert 
welding, 
Lavelle Aircraft Corporation * Newtown, Bucks County, Pa. 


control. Between Philadelphia, Pa., and Trenton, N.J. 


g Lavelle’s specialized fabricating services in detail. 
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get flow information 
in any form you need it 


to indi 


SEPTEMBER, 1957 


PANEL FLOW RATE 
INDICATOR 


ition 
flow condi IN-LINE DIGITAL 


INDICATOR 


te 


cate steady sta 
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DIGITAL 
TOTALIZER 
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FREQUENCY 
MULTIPLIER-CONVERTER 


...Wwith F&P turbine meters and readout devices 


Here’s the ideal solution to flow metering prob- 
lems characterized by high temperature, high pres- 
sure, high flow volume, or rapid flow transients. 
Fischer & Porter turbine meters are inherently 
among the most accurate flow measuring devices 
available today . . . providing measurements ac- 
curate to 15% of instantaneous rates. 

The low inertia, axially balanced rotor of the 
F&P turbine meter gives optimum response to 
rapidly changing flow rates . . . providing positive 
information on changes as soon as they begin, not 
after they happen. A basic frequency output, directly 
proportional to flow, provides a common language 
easily fed to indicating, recording, or transmitting 
equipment. You can have digital or analog indica- 
tion . . . oscilloscope recording . . . circular or strip 
chart recording . . . digital totalizing . . . transmission 
or any combination of these. Here are just a few of 
the Fischer & Porter output devices you can dovetail 
with one or more turbine meters: 


PANEL FLOW RATE INDICATOR: Provides 
scale reading in desired flow units or in percentage 
of maximum flow. Includes amplifier which may be 
used to feed EPUT meters or integrators, and 
analog converter. 


“IN-LINE” DIGITAL INDICATOR: Direct digi- 
tal readout of flow information in desired gravi- 
metric or volumetric units. Automatically selects 
turbine meter outputs by flow range. 


DIGITAL TOTALIZER: Provides integrated flow 
information accurate to 15%. 


FREQUENCY MULTIPLIER-CONVERTER: 
Extremely rapid response to transient flow signals. 
Sampling of eight points per cycle provides more 
information than conventional means. 


For complete data on the F&P turbine meter and 
some of the systems it makes possible, write for 
catalog. Address request to Fischer & Porter Co., 
1997 County Line Road, Hatboro, Penna. 


FISCHER & PORTER CO. 


Complete Process Instrumentation 
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The power behind AIR POW 


AIR NAVIG 


The United States Air Force is ready ... at the 
flash of a signal ... to unleash the most devas- 
tating air power the world has ever known. 

But as deadly as it is the sting of this mighty 
force is virtually useless without the backing of 
another power ... the power to navigate with 
pinpoint accuracy to any target on the face of the 
earth! 

This ability to “deliver the goods” is made 
possible by radio aids to air navigation ... the 
amazing electronic equipments that show the way 
... instantly. 


At Federal Telecommunication Laboratories 
and Federal Telephone and Radio Company we 
are proud of our many contributions to the 
phenomenal progress of precision flying. From 
the combined research, development and produc- 
tion facilities of these divisions of International 
Telephone and Telegraph Corporation have come 
such advanced navigation and communication 
systems as: 


Loran * Consolan 
VHF Airport Radio Direction Finders 
Four-course Radio Ranges 
Low Approach Instrument Landing Systems (ILS) 
GCA (Ground Controlled Approach) 
Navaglobe * Navarho * VOR * DME 
Tacan (also incorporated in Vortac) 
Tacan Data Link * Narcast 


This vast reservoir of air navigation experience 
is ready to meet the challenge of “The Air-World 
of Tomorrow”...ready to help provide the United 
States Air Force with the navigation equipment 
it needs to continue its mission of “maintaining 
security through global air power.” 


Federal Telecommunication Laboratories 
500 Washington Avenue * Nutley, N. J. 


OF 


T A prvision 


U. S. Air Force photo 


Federal Telephone and Radio Company . 
100 Kingsland Road ° Clifton, N. J. K4 EVERY 30 SECONDS — somewhere on the globe—an aircraft 


makes a low approach and lands, using instrument landing 
ca) systems developed and manufactured by affiliates of the world- 
Divisions of wide International Telephone and Telegraph Corporation. 


INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
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DOING JOBS EVERY DAY THAT 


Douglas C-133 Military Transport, the U. S. Air Force 
100,000 pound payload leviathan of the skies 


TYPICAL THROUGH ATTACHMENT 


SANDWICH FACE 
NUTS (PRIME-METLBOND 
2105-30) 


CONOLON 501 EXTERIOR 
SCREW & WASHER PUTTY 


SANOWICH FACE 
{SAME PRIME & ADHESIVE} 


PIONEERING THROUGH RESEARCH 


NARMCO RESINS & COATINGS CO., Dept. 


Los Angeles Seattle Fort Worth 


merat mince: LANDING GEAR POD ACCESS DOOR, C-133 


CONOLON 501 INTERIOR 


{ADHESIVE-NARMTAPE 102-45) 


ETALS ALONE CAN’T DO 


WHREN A. 
NEEDS 
GRIiIS' TL 


You can depend upon versatile 
NARMCO FORMULA PUTTIES 


In designing access doors for landing gear pods on 
the mammoth C-133 Military Transport, Douglas Air- 
craft Company’s Long Beach Division engineers faced 
a familiar structures problem... how best to attach 
critical fixtures to a sandwich component at points of 
high stress concentration. 

To anchor hinges to the severely contoured door 
required 40 through-sandwich attachments; the lock- 
ing mechanism required 20 blind attachments... 
and, in each case, it was essential that stresses be 
dispersed into the surrounding core. A laminated fiber- 
glass cross-stiffener also required a medium to disperse 
loads into the core. 

The design solution? Easy-to-handle, room temper- 
ature setting Narmco Formula Putties. Hinges are 
secured by nut and bolt attachments through plugs cast 
of Narmco putty which, in shear tests, outlasted the 
sandwich structure itself! Locking mechanisms are 
secured by Shur-Loks anchored in Narmco Formula 
Putty and cross-stiffeners are securely attached to the 
core with these same high-performance putties. 
In fact, every through-sandwich access door attach- 
ment on the C-133 utilizes strong, dependable Narmco 
Formula Putties! 

Facing a sandwich attachment problem? Let 
Narmco Formula Putties help point the way to an 
economical, performance-tested solution. 


STIFFENING CHANNEL TO CORE ATTACHMENT 


CONOLON 50! 
INTERIOR FACE 

ABT 


LAMINATED CONOLON SOT 


SANOWICH CORE 


NARMCO FORMULA 3119 


STIFFENING CHANNEL SEALING PUTTY 
TYPICAL BLIND ATTACHMENT 
CONOLON SOI NARMCO FORMULA 3119 
EXTERIOR SANDWICH FACE 


ALUMINUM CORE 


STEEL BOLT 
SHUR-LOKS 


Write today for specific performance and fabrication 
data on NARMCO FORMULA PUTTIES. Narmco tech- 
nical field representatives throughout the United States 
and Canada can assist in solving your structural design 
problems quickly, efficiently, economically. 


$7, 600 Victoria Street, Costa Mesa, California. 
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Split ring mainshaft bearing has 
high thrust capacity. Stabilized 
for high temperature operation, 


NEW DEPARTURE 


SEPTEMBER, 1957 


PERFORMANCE 
PROVED... 
IN THE AIRI 


New records are continually being piled up 
by America’s many types of ultra-fast, high 
flying jet aircraft. And these records provide 
strong testimony as to the reliability of the 
vitally important bearings used — New 
Departure ball bearings such as the turbine 
mainshaft bearings developed through New 


Departure’s extensive Aircraft Bear- 
ing Research Program. 


And looking ahead to the even more 
powerful and faster aircraft yet to 
fly, New Departure is developing ball 
bearings to help make their flight 
success complete. 


Send for bearing catalog ABC 


BALL BEARINGS MAKE GOOD PRODUCTS BETTER 


NEW DEPARTURE 


DIVISION OF 


GENERAL 


MOTORS e BRISTOL, CONN. 
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from Moog: 
over 

40,000 
Servo Valves 


Over 40,000 Moog electro-hydraulic mechanisms 

. .. comprising more than 700 specific models . . . have 

been produced. Each model has been designed to definitive 
specifications by Moog’s highly creative engineering staff. 
This quantity affirms the high quality, reliability and efficient 
volume production through which Moog Servo Valves have 
achieved industry leadership. For competent assistance 

in solving your hydraulic servo problems, call on 

Moog’s experienced design engineering team. 


ELECTRO-HYDRAULIC SERVOMECHANISMS 


MOOG VALVE CO., INC. PRONER AIRPORT, EAST AURORA, NEW YORK 


Research Laboratory, Paramus, New Jersey 


| 
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B. F. Goodrich aviation products 
help make every flight a round trip 


From take-off to touch-down, an American pilot is 
surrounded by thousands of dollars of equipment that 
has one major function —to bring him back alive. 

Much of this equipment is supplied by B. F.Goodrich 
Aviation Products, where continual research and develop- 
ment is finding new ways to make flying safer, in com- 
mercial as well as military operations. 

The BFG full-pressure omnienvironment suit at right, 
for instance, completely encloses the pilot from head to 
toe, provides an artificial environment at any operational 
altitude. Developed by B.F.Goodrich Aviation Products 
for the United States Navy, this suit enables a pilot to 
return safely even if his cockpit should become depres- 
surized. In case of bail out or forced landing on snow 
or water, it protects him from cold and exposure. 


This high altitude suit is only one of many B.F.Goodrich 
aviation products that contribute to the important pro- 
gram of pilot survival. Several others are shown below. 
For help in designing specialized equipment to meet 
the rapidly changing needs of modern aviation, contact: 


B..Goodrich Aviation Products 
a division of The B.F.Goodrich Company, Akron, Ohio 


BFG wheels, brakes, tires give BFG inflatable canopy seals 
maximum efficiency and safety maintain cockpit pressurization, 
during take-offs and landings. at any altitude...won't blow out. 


BFG full-pressure suit provides safe, artificial environment for 
pilots flying at high altitudes and protects against exposure. 


BFG fuel cells resist high surge BFG pneumatic De-Icers pro- BFG heated rubber prevents 

pressures by absorbing shock vide simple, dependable ice plane-crippling ice formations at 

during catapult take-offs. removal for leading edges. critical points, such as air intakes. 
§ 


BFG pressure sealing zipper 
panels seal asphyxiating jet 
engine fumes out of cockpit. 
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IAS News Notes 


September 1957 


PROCEEDINGS of the NATIONAL NAVAL AVIATION MEETING, containing all 
unclassified technical papers, will be available about November 1 from the IAS 
Special Publications Department - member price - $3.00; nonmember price - 
$5.00. The story, along with photos, of some of the activities at the San Diego 
meeting will appear in the October REVIEW. 


GORDON R. McGREGOR, (F), President, Trans-Canada Air 
Lines, will be the principal speaker at the CAI-IAS Meeting 
and will discuss, ''The Economics of Civil Turbine Operations" 
at the Conference Dinner. Gordon N. Patterson, (F), Director, 
Institute of Aerophysics, University of Toronto, will deliver 
the W. Rupert Turnbull Lecture. 


THE FOURTH EDITION of First Prize papers given at eight 1957 IAS Regional 
Student Conferences has been published by the MINTA MARTIN AERONAUTICAL 
STUDENT FUND under the direction of the Institute. The 128-page volume, 
"1957 FIRST AWARD PAPERS" contains 12 technical reports (one more than 
last year)and authors' figures; it will be mailed to Sections, Student Branches, 
Faculty Advisors and Corporate Member Representatives. Individual requests 
for copies will be honored while a limited supply lasts. 


MEMBERS ARE INVITED to use the IAS National Headquarters 
Library photocopy service, which provides positive,paper photo- 
copies of technical material. Member rate is $0.40per 8 1/2" x 
11" print, plus postage (nonmember rate: $0.50). Photocopy 
(and loan) requests are usually filled within 24 hours. 


NEW HUNSAKER PROFESSOR: Howard W. Emmons, Harvard University Gordon 
McKay Professor of Mechanical Engineering and consultant on aerodynamics 
and thermodynamics, has been appointed to the Jerome Clarke Hunsaker pro- 
fessorship at Massachusetts Institute of Technology for the coming academic 
year, 


WEAPONS SYSTEM MANAGEMENT MEETING planners have 
set up a program of 15 technical papers and a management 
panel for the 2-day affair, Nov. 7 and 8. Half the sessions will 
be classified. 


NEWS OF THE DEATH of two members has reached the Institute. Gilbert P. 
Haven, (M), 37, had been an Experimental Test Pilot for Pratt & Whitney Air- 
craft Division, United Aircraft Corporation. Captain Claude M. Fligg, (AF), 
USN (Ret. ), died May 6. He had been a Structures Engineer for Lockheed Air- 
craft Corporation, and was 52. 


\o\ 
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E1AS News Notes (Con’t.) 


Sept. 1-15 


Oct. 21-22 
Nov. 7-8 


Dec. 17 


1958 
Jan. 27-31 


Mar.13-14 


September 


NATIONAL MEETINGS CALENDAR 


Sixth Anglo-American Aeronautical Conference, Royal Aeronautical 
Society and IAS, London and Folkestone, Great Britain. 


Canadian Aeronautical Institute-IAS Meeting, Montreal, Canada. 


Weapons System Management Meeting, Statler-Hilton Hotel, Dallas, 
Texas. 


Wright Brothers Lecture, Washington, D. C. 


Twenty-Sixth Annual Meeting, Sheraton-Astor Hotel, New York. 
Flight Propulsion Meeting, (Classified), Hotel Carter, Cleveland. 
First International Congress, International Council of the Aero- 


nautical Sciences, Madrid, Spain, 


SEC TION MEETINGS CALENDAR 


Los Angeles Section: Specialist Meeting, IAS Building, 8 p.m. 
"The Design Development Program for Fatigue Resistance in the 
DC -8 Structure" by Emerson LaBombard. 

San Diego Section: Specialist Meeting, IAS Building, 8 p.m. ''Com- 
puter Synthesis and Optimization of Aircraft" by B.F. Mawhinney,. 
Kansas City Section: Dinner Meeting, location to be announced. 
(Social Hour at 5:30, dinner at 6:30) 'Development of the Boeing 
707'' by A, M. (Tex) Johnston, 

Chicago Section: Dinner Meeting, Caffarello's Restaurant, 6:30 
p.m. "Commercial Helicopter Operations" by Robert Angstad. 
Tour of Chicago Helicopter Airways facilities at Midway Airport 
later, 

Dayton Section: Dinner Meeting, Ember's Supper Club, 6:30 p.m. 
(Fairborne, Ohio) ''The B-58'' by J. T. Cosby. 

Washington Section: Dinner Meeting, Occidental Restaurant, 6 
p.m. "IGY Satellite Launching Program, Project Vanguard" by 
J. P. Hagen and D. J. Markasian, 

San Francisco Section: Specialist Meeting, Research Lab., Lock- 
heed Missile Systems Division, Stanford Industrial Park, Palo 
Alto, 8 p.m. Description and tour of facilities. 

Los Angeles Section: Specialist Meeting, IAS Building, 8 p.m. 
"Laboratory Magnetohydrodynamics" by Daniel Bershader. 
Detroit Section: Dinner Meeting, Engineering Society of Detroit, 
Small Auditorium, 6:30 p.m. "Utilization of Jet Engine Bleed Air 
in Aircraft and the Design and Development of the Bleed Air Con- 
trol" by R. Schumann and J. F. Hill. 

San Antonio Section: Dinner Meeting, Randolph AFB Officers' 
Club, 6:30 p.m. "Space Medicine" by James Gaume. 


| 
Sept. 10 
Sept. 12 
Sept. 17 
Sept. 18 
Sept. 19 
Sept. 19 
Sept. 19 
Sept. 24 
Sept. 25 
Sept. 27 
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Painting by Cl sonestell from the book The Explora 


How do you control temperature 


The answer is you don’t. The 
controls do controls that act many 
times faster than a man can react. 
Controls are the real key to all prob- 
lems beyond sound and heat barriers. 

It would be easy to list here the 
part Fenwal has played in the ever- 
progressing field of aircraft tempera- 
tures, over-heat detection and other 
controls. But this would only be repe- 
titious. The aircraft industry is well 
aware of it. 

Rather, Fenwal prefers to restate 
its position for the future. Fenwal is 


prepared by experience... with equip- 


ment... and through its manpower to 
work ahead with you whatever the 
stage of your current problems. Of 
this you may be sure: Fenwal’s 
present equipment already enables 
the most modern advances in its field. 

This is well typified by Fenwal’s 


tion of Mars by Willy Ley, Wernher Von Braun and Chesley Bonestell, published by Viking Press ($4.95). @C.B 


on space ships? 


advanced position in power plant 
controls through thermocouples, har- 
nesses and special engine accessories. 

To enlist Fenwal’s ability to help 
meet your present and future control 
problems, write Fenwal Incorporated, 
Aviation Products Division, Ashland, 
Massachusetts. 


Controls Temperature... Precisely 
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THERMOCOUPLES TAKE 
JETS TEMPERATURE 


Fenwal Harness 
Is Foolproof, 
Has Long Life 


ASHLAND, MASS. One me- 
chanic who’d never seen Fenwal’s 
Jet Engine Harness before installed 
it properly in fifteen minutes. 

A fool would need a few minutes 
more to do the trick, but he’d have 
to be an idiot to get it on wrong. 
Fenwal makes the harness, which 
senses a jet’s exhaust temperature 
with thermocouples, as simple as it 
“an possibly be. It can be used for 
indication, control, or, with certain 
inexpensive modifications, for both. 

The service-life of the harness is at 
least hundreds of hours in excess of 
Government specifications. The ac- 
tual life can only be given as more 
than a thousand hours, since field 
tests were called off at that point, 
with absolutely no signs of failure 
apparent. 

Fenwal pre-forms the harness to 
fit your engine, and the installer 
simply slips it around the tail cone. 
Only two bolts for each thermo- 
couple lock the thermocouple to the 
harness and the harness to the 
mounting boss. All thermocouples are 
keyed, so that they can be installed 
only in the proper way. 

Terminal studs have been elimi- 
nated and vibration-induced 
breakage and short circuiting have 
been eliminated too. In place of 
studs are curved buttons on the 
thermocouples and flat buttons on 
the harness. These buttons make the 
contact between the thermocouple 
and the harness. 

As for maintenance, nothing could 
be simpler. If it ever becomes neces- 
sary to replace a thermocouple, only 
two bolts are involved. Since the 
contact buttons are exposed to air 
flow, removal of moisture and foreign 
particles from them is virtually auto- 
matic. The harness itself needs no 
care, since it is sheathed in stainless 
steel, and the bus bars are insulated 
with a special hard asbestos. 


RELIABLE AND FOOLPROOF 


This Fenwal Jet Engine Harness senses jet engine tempera- 


tures with interchangeable thermocouples for indication and control purposes. It is 
exceedingly simple to install. It has been service tested for 1000 hours without failures. 


You don’t have to worry about the 
effects of differential expansion on 
the harness, either. The assembly is 
semi-flexible, and puts only light 
stresses on the bosses. The bosses 
don’t have to be ‘“‘beefed up.” 

The system performs at ambient 
temperatures up to 1200°F, and 
Fenwal is prepared to make systems 
for higher temperatures on request. 

It is remarkably light. A  four- 
thermocouple system with a 21-inch 
diameter harness, for instance, weighs 
only 3.6 pounds, bolts and all. 

You will have no trouble integrat- 


ing the system with your own indica- 
tor or control schemes, or both. The 
circuitry is simple, too, with balane- 


ing resistors in the thermocouple 
mounting pads for maximum control 


accuracy. Tolerances are such that no 
adjustments are needed when a 
thermocouple is replaced. 

Contact your local Fenwal Sales 
Engineer, or write to Fenwal direct 
to learn how this system and other 
widely useful Fenwal concepts can 
solve temperature control problems 
now facing you. Fenwal Incorpo- 
rated, Aviation Products Division, 
178 Pleasant Street, Ashland, Mass. 


CONTROLS TEMPERATURE 
PRECISELY 
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IAS News 


A Record of People and Events 
of Interest to Institute Members 


CAI-IAS Conference Blueprint 
Calls for 16 Technical Papers 


Fourth Annual ‘‘Across-the-Border’’ Meeting Set for October 21, 22 


A SCIENTIST who was elected an IAS Fellow last year will deliver the 
W. Rupert Turnbull Lecture at the Fourth Annual CAI-IAS International 


Meeting, October 21, 22, 

Gordon N. Patterson (F), Director, 
University of Toronto, Institute of 
Aerophysics, will speak on ‘Aero 
physical Problems of Flight at Ex- 
treme Altitudes and Speeds.”’ 

Principal Speaker at the Conference 
Dinner will be Gordon R. McGregor 
(F), President, Trans-Canada Air 
Lines. He will discuss ‘“‘The Economics 
of Civil Turbine Operation.’”’ The 
Turnbull Lecture was established to 
perpetuate the memory of one of 
Canada’s outstanding 
oneers and benefactors. 

A varied program of 16 technical 
papers, being organized by Canadian 
Aeronautical Institute and IAS staff 
members, will be presented at seven 
sessions during the two days. 
>» Morning Session, October 21 
Navigation and Air Traffic Control: 
“Global Navigation in High-Speed Air- 
craft” by W/C K. R. 


aviation pi 


Greenaway, 


Group Captain H. R. Foottit, RCAF 
1957 CAI President 


at Montreal’s Sheraton-Mount Roval Hotel. 


RCAF; “Flying the Jet Stream” by 
P. R. J. Reynolds, Chief Navigator, 
Pan American World Airways, Atlantic 
Division; and ‘‘Jet Weather—A Re- 
view of Current Trends in the Provision 
of Meteorological Service for Avia- 
tion .. .” by P. D: MecTaggart- 
Cowan, Department of Transport. 
Propulsion: ‘“‘Recent Advances in 
the Aerodynamic Design of Axial-Tur 
bo Machinery”’ by William M. Robbins 
and Henry W. Plohr, Research Scien 
tists, Lewis Flight Propulsion Labora- 
tory, NACA; “Gas Turbine Com- 
bustion System Design” by F. D. M. 
Williams, Orenda Engines Limited; 
and a paper on rocket engines for the 
Vanguard vehicle. 
p Afternoon Session, October 
Rupert Turnbull Lecture. 
>» Morning Session, October 22 
Education and Training: Panel dis 
cussion, A. E. Ades, Trans-Canada 
Air Lines; W. A. B. Saunders, Pro- 
vincial Institute of Technology & 
Art, Calgary; Winfield H. Arata, Jr., 
Chief Operations Engineer, Fairchild 
Aircraft Division, Fairchild Engine & 


Airplane Corporation; and Court 
land D. Perkins, Chief Scientist, 
USAF. 

» Morning Session, October 22 


Special Techniques: A paper on the 
Ryan Vertijet by Earl R. Hinz; paper 
on flight training on simulators by 
Capt. G. B. Lothian and D. J. Wood- 
ard, Trans-Canada Air Lines; and 
“Standby Rocket Engines for Civil Air- 
craft” by G. Edward Rice, Manager, 
Commercial JATO Sales, Aerojet-Gen- 
eral Corporation. 

p» Afternoon Session, October 22 
Air-Line Operations: A paper to be 
announced; ““When Is an Aircraft a 
‘Nuisance’ in the Eves of the Law?” 


2\ 


Gordon N. Patterson 


by A. R. Paterson, Blake, Cassels & 
Graydon law firm; and ‘Scheduled 
Helicopters—The Year 1960” by 
Robert L. Cummings, Jr., President, 
New York Airways, Inc. 

Space Vehicles: “Project Vanguard 
Report of Progress’’ by Haggai Cohen, 
Quality Control Manager, Project 
Vanguard; ‘‘Composition of the Upper 
Atmosphere” by Dr. G. Herzberg, 
National Research Council; and a 
third paper on exit and re-entry prob 
lems. 


Gordon R. McGregor 
Principal Speaker 
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@ Several individual 
engineering opportunities 
are available in complete 
product creation. 
Interviews are invited. 


every need... 
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Application-engineered for 


HOUDAILLE 


l SPECIALIZED HYDRAULIC 
COMPONENTS 


4 HYDRAULIC PUMPS 5 ROTARY SHIMMY 6 FLUTTER DAMPER 
DAMPER 


§ ROTARY ACTUATORS 


AIRCRAFT 


HYDRAULIC PRODUCTS 
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9 ROTARY DAMPERS 10 HYDRA SPRING’ |] LINEAR FLUTTER DAMPER 


WHATEVER YOUR REQUIREMENTS 
for hydraulic or vibration control equip- 
ment in aircraft... Houdaille is your best 
source. When original product designs 
are required, Houdaille will evaluate 
your needs and develop the right com- 
ponent for any application. Houdaille’s 
extensive manufacturing facilities can 
meet your toughest delivery schedules 

..your most exacting product 
specifications. 


The items shown here are typical of 
recent designs. Each is outstanding in 
quality, dependability and performance. 


1 SPECIALIZED HYDRAULIC COMPONENTS— Custom-engineered for any purpose...custom- 
built to any specifications, in any size. 


2 VISCOUS SHIMMY DAMPER— Offers 360° continuous swivel for shimmy damping applications 
on nose wheels, tail wheels, and outrigger gear. 

3 LINEAR ROTOR BLADE LAG DAMPER—For all rotor blade and swash plate applications. 

4 HYDRAULIC PUMPS—High pressure, high speed fixed and variable displacement. 

5 ROTARY SHIMMY DAMPER— For use on nose and tail wheels, outrigger gear, and helicopter 
landing gear. 


6 FLUTTER DAMPER—For all control surface vibration applications. May also be utilized as a 
combination damper-rotary actuator. 

7 STEER DAMPERS—Small envelope, constant torque power steering, with 360° swivel optional, 
and combined shimmy damping. May be mechanically or electrically controlled. 

€ ROTARY ACTUATORS — Direct rotary torque output without undesirable backlash inherent 
in linear systems. Available for any envelope requirements. 

$ ROTARY DAMPERS— Widely used on helicopter rotor mechanisms, swash plates and stabilizer 
bars and controls. 

10 HYDRA SPRING—A precision hydraulic device using compressibility of liquids to produce 
unusually efficient and highly effective spring and/or damping actions. 


11 LINEAR FLUTTER DAMPER—For use ip applications when linear motion is required to meet 
limiting envelope restrictions. 


WRITE FOR TECHNICAL BULLETINS on the products you are interested in, or, for engineering assistance, 
send details of your problem to Dept. AE, 537 East Delavan Avenue, Buffalo 11, New York. 


HOUDAILLE INDUSTRIES, INC. 


BUFFALO HYDRAULICS DIVISION 
537 East Delavan Avenue e Buffalo 11, New York 


Over twenty years of specialized service to the aircraft industry. 
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Seventh Annual West Coast Regional Student Conference 
Draws 150 Students and Faculty Advisers to Los Angeles 


Sos 150 students and faculty ad 
visers from seven universities attended 
the Seventh Annual West Coast Re 
gional Student Conference at the IAS 
Los Angeles Building May 2 and 3. 
The Los Angeles Section was sponsor. 

Nine undergraduate and four gradu 
ate papers were presented during the 
Student Paper Competition. 

First prize in the Graduate Division 
went to William Craig Reynolds, 
Stanford University, for his paper 
“Heat Transfer in the Turbulent 
Boundary Layer With Variable Wall 
Temperature.” Second prize was won 
by Benjamin E. Cummings, California 
Institute of Technology, for ‘‘Super- 
sonic Flutter of a Thin Elastic Plate 
Consisting of Many Bays in the Span- 
wise Direction.” 

In the Undergraduate Division, 
Robert L. Balch, Jr., Oregon State Col 
lege, won first prize for a paper on ‘‘An 
Experimental Method for Determining 
the Critical Load of an Elastic Column 
by Measurement of Variation of Fre 
quency of Vibration with Axial Load.” 

Robert C. Erickson, California State 
Polytechnic College. won second prize 
for “A Sumplified Shock Tube for Aero 
dynamic Studies.”’ 

Competition judges were Milton 
Clauser, Director, Aeronautical Re 
search Laboratory, The Ramo-Wool 
dridge Corporation; William Penning- 
ton, Member, Technical Staff, Ramo 
Wooldridge; and Donald Warner, Chief 
of Structures, Northrop Aircraft, Inc. 

Los Angeles Section Chairman Welko 
Gasich welcomed students and faculty 
members on the morning of May 2. 
after which the judges were introduced 
and the paper presentation begun. 
William Reynolds acted as Student 
Chairman 

A noon luncheon was sponsored by 
Servomechanisms, Inc. Later, stu 


Robert L. Balch, Jr. 
First-Prize Winner, Undergraduate Division 


dents visited the Burbank facility of 
Lockheed Aircraft Corporation where 
they examined the F-104 assembly line, 
engineering flying test bed, and Hall of 
Giants. 

After a buffet supper sponsored by 
Douglas Aircraft Company, more tech- 
nical papers were read. This session was 
under Student Chairman Robert Parker, 
Northrop Aeronautical Institute. 

The May 3 schedule began with grad- 
uate papers presented in the morning 
under Student Chairman Leland H. 
Beckwith, California Polytech. Lunch 
eon was sponsored by Hughes Aircraft 
Company, after which conferees visited 
North American Aviation’s Rocketdyne 
Division. A rocket test firing at the 
division’s Santa Susanna test facility 
was seen 

Lieutenant Gen. Laurence Craigie, 
USAF (Ret.), was toastmaster at the 
Awards Banquet in the evening. Guests 
and Section officers present included 
Mr. Gasich;: George Mellinger, Past 


Section Chairman; Roy Marquardt, 
President, Marquardt Aircraft Com- 
pany; Charles Bannan, Vice-President, 
Western Gear Corporation; E. W. 
Robischon, IAS Western Region Man- 
ager; Frank Washburn, Chairman, Sec- 
tion Student Affairs Committee; and 
Ronald C. Hinman, Marketing Man- 
ager, Western Gear. 

Guest speaker Tony LeVier, Director, 
Flying Operations, Lockheed, delivered 
an inspirational talk in which he de- 
scribed himself as ‘‘a living example 
of good engineering.” 

Other papers presented were: Gradu 
ate Division—‘‘Aerodynamic Design 
of a Variable Geometry Diffuser for a 
Proposed Hypersonic Wind Tunnel’ 
by Wesley B. Morgan, University of 
Washington; and ‘‘Measurement of 
Periodic Disturbances in Incompressible 
Flow” by Daphne Christensen, Univer- 
sity of Southern California 

Undergraduate Division—‘‘A Com 
parison of Adhesive Bonded and Con 
ventional Riveted Beam Construction” 
by R. P. Bryant, California State Poly 
technic College; ‘The Water Table as a 
Research Tool in Viscous Flow” by Dale 
R. Compton, Stanford; “Use of Mono- 
graphs in Performance Analysis of Air- 
planes” by Don H. Lesney, Northrop 
Institute; “Design Analysis of a Liquid 
Fuel for a Rocket Power Plant’? by 
William Lowe, San Diego State College; 
“The Relation Between Rivet Detru- 
sion and Progress of Rivet Joint Fail- 
ure’ by R. L. Geib, California Poly; 
“The Design and Development of a 
Wind Turbine-Powered Tethered Ro- 
tary-Winged Aircraft” by Jack Dwight 
Dennon, Oregon State; and ‘‘Propul- 
sion System for Space Travel’ by 
Norman Huff, San Diego State. 

FRANK WASHBURN, Chairman 
Los Angeles Section 
Student Affairs Committee 


Left: William C. Reynolds of Stanford University was presented with first prize in the Student Paper Competition Graduate Division by 
Milton Clauser, Director, Aeronautical Research Laboratory, The Ramo-Wooldridge Corp. 


Right: First prize in the Undergraduate Division 
was awarded to Robert L. Balch, Jr., Oregon State College, by Donald Warner, Chief of Structures, Northrop Aircraft, Inc. 
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Your project gets Synergism under this roof 


(as the Douglas DC-8 A-C senerating system did) 


Synergism gives you order instead of chaos in 
electrical projects involving the power side of the bus 
and beyond. No matter how often specs are changed. 

At Jack & Heintz, we’re set up for synergism— 
under-one-roof co-ordination and co-operation. We 
give you a personal co-ordinator . . . one of our 
Project Managers is assigned to your job. It’s his 
job to accelerate your project quickly to top speed 
by smoothly integrating action among all product 
creating and producing phases. He acts fast when 
specs are changed... can quickly unravel any 


Jack & HEINTZ 


knotty problems created by a design change. 

The result is true co-ordination of aircraft elec- 
trical projects. It must be housed under one roof to 
provide short lead time, prompt delivery and top 
quality and reliability. 

Perhaps Jack & Heintz synergism is the reason 
why we produce the widest range of aircraft systems 
and equipment available from any single source 
under our one roof. 

We invite your inquiry. Write to Jack & Heintz, 
Inc., 17632 Broadway, Cleveland 1, Ohio. 


AIRCRAFT SYSTEMS AND EQUIPMENT 
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John B. Parkinson Named Recipient of 1957 Water-Based 
Aviation Award 


I HE Institute’s 1957 Water-Based 


Aviation Award will be presented to 
John B. Parkinson, Chief, Hydro- 
dynamics Division, Langley Aeronauti- 
cal Laboratory, NACA, for ‘‘sustained 
leadership in research on the hydro- 
dynamics of water-based aircraft.’’ He 
will receive the award at the National 
Naval Aviation Meeting, August 5-10 
in San Diego, Calif. 

The honor was first presented at last 
years IAS Annual Meeting to 12 
pioneers in water-based aviation. Mr. 
Parkinson is the first contemporary in 
the field to receive it. 

The award was established in memory 
of Edwin C. Musick, pioneer of over- 
seas air transport routes, who was 
killed in 1938 while in command of the 
first commercial flight from the United 
States to New Zealand. Designed to 
stimulate water-based aircraft research 
and development, the award is ‘‘for 
meritorious work in the design or opera- 
tion of water-based aircraft leading to 
advances in performance or utility.’ 

Mr. Parkinson was graduated from 
the Webb Institute of Naval Architec- 
ture in 1929 and joined the NACA tech- 
nical staff in 1931. Since that time he 
has been engaged in research to promote 


La Guardia Airport Redevelopment 
Affects 4 IAS Corporate Members 


Six air lines—four of which are IAS 
Corporate Members—and the Port of New 
York Authority have jointly announced 
plans for redeveloping La Guardia Air- 
port. Corporate Members involved are 
American Airlines, Inc.; Eastern Air 
Lines, Inc.; Trans World Airlines; and 
United Air Lines, Inc. 

The announcement said the revamping 
would cost “at least $32 million.”” A 
modern air terminal will be provided for 
the seven million passengers a year ex- 
pected by 1965, car parking space will be 
doubled, the vehicle road system rede- 
signed and rebuilt, and runways 4—22 and 
13-31 together with associated taxiways 
and aprons rehabilitated. The work, 
which has already begun, will continue in 
progressive stages to permit uninterrupted 
service at the airport. 

The Port Authority anticipates addi- 
tional fees from the air lines in the amount 
of $2.5 million a year. A new agreement is 
expected to place landing fees upon a basis 
of landing weight of aircraft in lieu of cur- 
rent mouthly schedules of aircraft move 
ments 


Librascope, Incorporated 


Joins [AS Corporate Membership 


Librascope, Incorporated, manufacturer 
of computer and control devices for 


John B. Parkinson 


a better understanding of the basic 
science of hydrodynamics. His objec- 
tives are to advance new seaplane con- 
cepts and provide basic research informa- 
tion for the design of improved seaplanes 
and to evaluate and improve the hydro- 
dynamic qualities of specific seaplane 
designs. He has been Chief, Hydrody- 
namics Division, since 1946 and is recog- 


guided missiles and aircraft, has become 
the 153rd Corporate Member in the Insti- 
tute. Headquarters for this firm are at 
808 Western Avenue, Glendale 1, Calif. 
Librascope was founded in 1937 by 
Lewis W. Imm almost, it might be said, to 
solve the problem of loading an airplane 
without disturbing its center of gravity. 
At that time loading was done by guess or 
by laborious figuring of each article's 
effect on the center of gravity. Mr. Imm, 


nized as an international hydrodynamic 
authority. 

Some of the valuable concepts which 
Mr. Parkinson has had a direct hand in 
pioneering and advancing are the use of 
hydroskis, hydrofoils, high-deadrise hull 
shapes, high length/beam ratio hulls, 
and favorable longitudinal area distribu- 
tion for transonic and supersonic sea- 
planes. He has dene hydrodynamic 
research on the Martin Clippers, Cata- 
linas, Boeing Clippers, Martin Mariners, 
Convair Sea Dart, and the Martin Sea- 
Master. In fact, there have no U.S. 
Navy flying boats in the last 25 years to 
which he has not contributed heavily. 

The Water-Based Aviation Award 
Committee that chose Mr. Parkinson is 
composed of Rear Adm. James 5. 
Russell, Deputy Commander-in-Chief, 
Atlantic Fleet; Hugh L. Dryden, 
NACA Director; Mundy I. Peale, 
President, Republic Aviation Corpora- 
tion, and IAS President; Grover Loen- 
ing, Aviation Consultant; Jerome C. 
Hunsaker, Professor of Aeronautical 
Engineering, Massachusetts Institute of 
Technology; Capt. Walter S. Diehl, 
USN (Ret.), Consulting Engineer; and 
Earl D. Oshorn, Board Chairman, Edo 
Corporation, 


then an engineer with the Bureau of 
Aeronautics, Bureau of Air Commerce, 
developed a device called the weight and 
balance computer that automatically cal- 
culated for the optimum loading of aircraft 
with respect to center of gravity. 

Librascope, since its founding, has per- 
formed development work and service for 
the Navy, its Bureau of Aeronautics, the 
Air Force, and various aircraft manufac- 
turers. 


> George A. Page, Jr. (F), Vice-President, 
Research and Engineering, Aeronca 
Manufacturing Corporation, has retired 
from the firm after 45 years in the aircraft 
industry. He will continue to 
Aeronca as a consultant 


serve 


> Edmund T. Price (M), founder of 
Solar Aircraft Company and its head for 
more than 25 years, is retiring as Chairman 
of the Board and has accepted a professor- 
ship of human relations at California 
Western University. 
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Members on the move... . 
This section provides information con- 
cerning the latest affiliations of IAS 
members. All members are urged to 
notify the News Editor of changes as 
soon as they occur. 


John G. Barmby (M) has been pro- 
moted to Branch Technical Assistant in 
(Continued on page 90) 
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© Armament 

© Ballistics 

© Radar Antennas 

© Guided M e 

Support Equipment 

© Auxiliary Power Supplies 
© Control Systems 


For the “killing” demands of accessory power... 


AMF has experience you can use 


@ No part of a missile is more important than the power supply that directs it to the “kill”. 
And AMF has produced more gas turt 


ne power units for guided missiles than any other 
source. @ Typical AMF systems produce up to 50 hp.—with modifications, up to 200 hp.—at 


durations from 20 seconds to many hours. They are completely independent of the main 


power plant, insensitive to missile attitude or altitude, and to environment, acceleration, 


shock, or vibration. e Units offer mult start-stop flexibility, precise frequency and voltage 


control, and can be packaged to fit practically any space arrangement, with little size and 


low weight. e See for yourself why, ir 


sory missile power as ina variety of other highly 
specialized fields, AMF has exper 


J can use. 


Another Product 
Defense Products Group 
DEFENSE AMERICAN MACHINE & FOUNDRY COMPANY 
1101 North Royal Street, Alexandria, Va. 
Asbury Park @ Atlanta @ Boston © Brooklyn e 


avton @ Los Angeles @ Seattle @ Tucson @ Washington, 
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Great Utility Predicted 
by Designer for ‘Little Bee’ 


@ ‘Our designing bureau is with great 
enthusiasm creating a very small aero 
plane. We affectionately call it the 
Little Bee.’ Thus O. K. Antonov is 
quoted in an article in the periodical 
Soviet Russia, March 13, 1957. 

The article, in direct quotation, con 
tinues the noted Russian designer’s de 
scription of his new short take-off and 
landing craft: 

“This machine caused us a good deal 
of trouble and called for the solution of 
most interesting engineering problems. 
It was necessary to create an airplane 
for its take-off and landing qualities 
much resembling a helicopter and in the 
rest being superior to it. Such an air- 
craft is needed for rapid communication 
within a region, for the delivery of mail, 
small freight, passengers, and fcr various 
agricultural jobs. The basic version of 
the Little Bee, a passenger plane, will 
resemble a comfortable seven-seater 
automobile provided with heating and 
ventilation. It has a minimum speed of 
35-40 kilometers per hour and a maxi- 
mum, over 200 kilometers. 

“The Little Bee can land in any field 
camp, on any rural road, or collective 
farm thrashing floor. It needs a runway 
of but 40-60 meters. We want to make 
this aircraft so simple that it can be 
piloted by any machine-and-tractor 
station truck driver or mechanic who 
has taken a course at an airclub. A 
most complex task confronted us in de 
signing the Little Bee—to insure auto 
matic safety without automatic in 
struments, in other words, to foresee in 
advance the least possibilitv of danger 
and eliminate it in designing.” i 


Training of Researchers 
Progressing in Red China 


@ The Metals Research Institute of the 
Chinese Academy of Science has estab 
lished twelve special courses for the train 
iny of researchers. The first 
researchers completed three compulsory 
subjects: Optical Mineralogy, X-Ray 
Spectrologv, and Metallography 

The training program encourages self 
study and individual research by train 
ees and aims to enhance their capacities 
for analysis and clear and concise re 
porting. The institute also sends re 


gre up of 


searchers to factories and mines for on- 
the-job training or advanced research 
in order to increase their knowledge of 
production problems. Many of the re 
searchers who have received such on-the- 
job training are now undertaking steel 
refining operations or are engaged in 
experimental production. This program 
of the Metals Research Institute pro- 
vides a foundation for the establish 
ment of a new system of academic de 
grees and fast graduate studies by the 
Academy of Science 

This is an indication that the Chinese 
Academy of Science is making progress 
with its plan to educate one million 
students over a period of 12 years. 


Press, Forging Equipment 
Industry Berated in U.S.S.R. 


@ Reporting on the major press and 
forging plants of the U.S.S.R., a Soviet 
newspaper (Promyshelenno Ekonomich- 
eskaya Gazeta, May 16 through July 
27, 1956) ran a series of articles on the 
shortcomings and needs of the Soviet 
press and forging equipment industry. 
The journal reported that none of the 
plants were completing their production 
quota, and cited major ills of the in 
dustry as: lack of building construction, 
shortage of cranes and manipulators, 
lack of forgings and castings for build 
ing the presses, lack of production plans, 
inefficient management, and poor qual- 
ity of workmanship. 

The greatest criticism in the articles 
was aimed at the design bureaus. Sev 
eral examples supported the charge that 
blueprints often contained errors. It 
was also stated that during equipment 
production numerous modifications had 
to be performed to correct designs. In- 
stances were mentioned in which as 
many as 80 to 100 changes were neces 
sary. 

These articles are very similar to pre 
vious reports on the deficiencies that 
exist in the Soviet press and forging 
equipment industry. It appears that the 
Soviets have recognized the production 
advantages of presses and forging equip 
ment and are developing a capability to 
produce such equipment. Although, as 
the articles emphasize, early in 1956 the 
U.S.S.R. was having many difficulties 
in obtaining the desired production, the 
potential does exist. 
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Engineering and Scientific Briefs from Correspondents Around the Globe 


Important Strides Recorded 
With Ceramic Tools by Soviets 


@ An article in the Soviet paper Prom 
yshelenno  Ekonomicheskaya Gazeta 
dated June 10, 1956, discussed the de- 
velopment and utilization of ceramic 
cutters at a plant in Bakinsk. 


This plant had been having difficulty 
machining with ceramic cutters in that 
the tips were breaking under the strain 
of vibration. After experimentation and 
testing of various angles of inclination, 
it was found that vibration stopped if the 
cutter was set one millimeter above the 
center. With this setting, the workers 
were able to operate with a_ spindle 
speed of 1,200 r.p.m. and cutting rates 
of 100 to 300 m./min. Following this 
success they experimented with ceramic 
cutters on rough casting, and it is re- 
ported that they recently succeeded in 
using ceramic tools to machine rough 
castings directly from the molds. The 
article refers to a large quantity of spe 
cial holders being 
tips. 


made for ceramic 


From the Soviet literature, it appears 
that the Soviets are making important 
strides in the development and utiliza 
tion of ceramic tools. It is of special 
interest that they mention advanced 
tool geometry and special tool holders, 
since it is believed by some experts that 
the success of ceramic tools may be de 
pendent upon tool geometry and _ tool 
holders rather than the ceramic ma 
terials. 


Competent Soviet Research 
in Metals Evidenced by Paper 


@ A Soviet paper by A. I. Stregulin and 
N. P. Chuprakova, entitled ‘‘Effect of 
Pressure on the Transformation of Aus- 
tenite to Martensite,’’ reveals competent 
research applicable to metals in air 
weapons. Specifically, the paper is con- 
cerned with the effect of hydrostatic 
pressures of up to 12,000 kg./mm.* on 
the transformation of austenite to mar 
tensite in 70OG4N4 and 40GN20 steels. 
Both steels normally have 1/7, tempera 
tures (the temperature at which mar 
tensite begins to form) of about 0°C. 


The researchers found that increasing 
pressure markedly decreased the tem- 


(Continued on page 89) 


EDITORIAL 


As lt Was, in the Beginning... 


As an organization the LAS is primarily concerned with “the new look,” “the forward 
view,” the “forseeable future.” As engineers and scientists, we utilize the 

tools and the building blocks of the present to lay the foundations of the future. 
lor that reason our current programs deal with techniques to 

improve supersonic aircraft, to design more efficient long-range missiles. and to 
develop craft of (as yet) unknown configuration to explore the reaches of 

Outer Space. This is our basic mission. (Continued on page 31) 
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Orville Wright 
First Honorary Fellow 


Some Famous Firstso— 


Jerome C. Hunsaker 
First IAS President 


Lester D. Gardner 
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Honorary Fellow 
Wright, Orville, D. Sc.; Hon. F. I. Ae. S.. (See W. W. 
in A.) 


Scientific Members 


Ackeret, J., Dr. Ing.; M. I. Ae. S.; Professor of Aerody 
namics, Zurich Technische Hochschule. Switzerland 

Allard, Emile, M. I. Ae. S.; Professor, University of 
Brussells. Belgium. 

Alexanderson, Ernst Frederick Werner, Hon. Dr. Sc.; 
M. I. Ae. S.; Consulting Engineer, General Elec. Co 
(See W. W. in A.) 

Altman, Peter, B. Ae. Eng.; M. I. Ae. S.: Prof. of Aero- 
nautical Eng., U. of Detroit. (See W. W. in Eng.) 

Ames, Joseph Sweetman, Ph. D.; M. I. Ae. S.; President, 
John Hopkins University; Chairman, National Ad 
visory Committee for Aeronautics. (See W. W. in 
A.) 

Arnstein, Karl, Dr. Tech. Sci.; M. I. Ae. S.; Vice-Pres 
in charge of Engineering, Goodyear Zeppelin Corpo- 
ration. (See W. W. in A.) 

Barnard, Daniel P., D. Sc.; M. I. Ae. §.; Director, Auto- 
motive Research, Standard Oil Co. of Ind. 

Bateman, Harry, Ph. D.; M. I. Ae. S.; Prof. of Aero 
Math. and Theoretical Physics, California Inst. of 
Technology. (See W. W. in A.) 

Betz, Albert, Ph. D.; M. I. Ae. S.; Vice-Direktor, Kaiser 
Wilhelm Institute for Fluid Motion Research. Goet 
tingen, Germany. 

Bevan, Lt. Col. William Alfred, M. Sc.; M. I. Ae. S.; 
Prof. of Aeronautical Eng., Iowa State College. (See 
W. W. in A. A.) 

Birdsall, Edward T., M. E.; M. I. Ae. S.; Consulting 
Engr. Lawrance Engineering & Research Corp. 


Bjerknes, Vilhelm Trimann Koren, Ph. D.; M. I. Ae. S.; 
Professor, University of Oslo, Norway. (See Ency- 
clopedia Britannica.) 

Blair, Major (U. S. A.) William Richards, Ph. D.; M. I 
Ae. S.; Officer in Charge, Signal Corps Laboratories 
(See W. W. in A.) 

Bairstow, Leonard, F. R. Ae. S.. M. I. Ae. S.; Zaharoff 
Professor of Aviation, University of London. Eng: 
land. (See B. W. W.) 

Blough, Earl, D. Sc.; M. I. Ae. S.; Vice-Pres., Aluminium 
Ltd. 

Bowie, Major Edward Hall, M. Sc.; M. I. Ae. S.; Principal 
Meteorologist, Pacific States, U. S. Weather Bureau 
(See W. W. in A 

Breckenridge, Francis Chapin, M. Sc.; M. I. Ae. S.; As- 
sociate Physicist, Bureau of Standards. (See W. W. 
in Eng.) 

Bridgeman, Oscar C., Ph. D.; M. I. Ae. S.; Chief, Lub- 
rication and Liquid Fuels Section, Bureau of Stand- 
ards. (See A. M. of S.) 

Briggs, Lyman James, Ph. D.; M. I. Ae. S.; Director, 
Bureau of Standards. (See W. W. in A.) 

Brombacher, William George, Ph. D.; M. I. Ae. S.; Chief, 
Aeronautical Instruments Section, Bureau of Stand. 
(See A. M. of S.) 

Brooks, Charles Franklin, Ph. D.; M. I. Ae. S.; Profes- 
sor of Meteorology and Director of Blue Hill Ob- 
servatory, Harvard University. (See W. W. in A.) 

Burgers, Johannes Martinus, Dr. Math.; M. I. Ae. S.; 
Professor of Aerodynamics, Delft Technische Hooge- 
school. Holland. 

Burgess, Charles P., M. I. Ae. S.; Aero. Engineer, Bureau 
of Aeronautics, Navy Dept. 


Carter, Col. (U. S. A.) Clifton Carroll, B. Sc.; M. I. Ae. 
S.; Prof. of Natural and Experimental Philosophy, 
U. S. Military Academy. (See W. W. in A.) 

Chatfield, Charles Hugh, M. Sc.; M. I. Ae. S.; A. F. R 
Ae. S.; Asst Director of Research, United Aircraft 
& Transport Corp. (See W. W. in A. A.) 

Clark, Dr. Charles Cleveland, M. I. Ae. S.; Asst. Chief, 
U. S. Weather Bureau. (See W. W. in A.) 

Compton, Karl Taylor, D. Sc.; M. I. Ae. S.: President, 
Mass. Inst. of Technology. (See W. W. in A.) 


Crocco, General Gaetano Arturo, Dr. Ing.; M. I. Ae. S.; 
Director of Research, Air Ministry, Professor of 
Aeronautics, Univ. of Rome. Italy. 


Crowley, John W., Jr., B. Sc.; M. I. Ae. S.; Senior Aero. 
Engineer, Head of Flight Research Section, N. A. 
C. A., Langley Field. 


Davidson, pot George, Ph. D.; M. I. Ae. S.; Vice- 


Pres., Carbide & Carbon Chemicals Corp. (See A. 
M. of S.) 


Davis, Harvey Nathanial, Ph. D.; M. I. A. 5S.; President, 
Stevens Institute of Technology. (See W. W. in A.) 


de Florez, Luis, B. Sc.. M. I. Ae. S.; Consulting Engineer 
for Gulf Refining Co.; The Texas Co.; Standard Oil 


Ebner, Hans, Dr. Ing.; M. I. Ae. S.; Deutsche Versuch: 
anstalt fuer Luftfahrt. Germany. 

Edgar, Graham, Ph. D.; M. I. Ae. S.; Vice-Pres. and 
Director of Research, Ethyl Gasoline Corp. (See 

. W. in A.) 

Espenschied, Lloyd, M. I. Ae. S.; In Charge, High Fre- 
quency Development, Dept. of Development and 
Research, American Tel. & Tel. Co. (See W. W. 
in Eng.) 

Everdingen, Ewoud van, Dr. Math.; M. I. Ae. S.; Profes- 
sor of Meteorology, Utrecht University. Holland. 

Fage, Arthur, F. R. Ae. S.; M. I. Ae. S.; Principal Assis- 
tant, Aerodynamics Department, National Physical 
Laboratory. England. (See W. W. in B. A.) 

Fergusson, Sterling Price, M. I. Ae. S.; Meteorologist, 
Research Associate, Harvard Univ., Blue Hill Ob- 
servatory. (See W. W. in A. 

Ffield, Paul d’Ivry, B. Sc.: M. I. Ae. S.; Metallurgical 
Engineer, Goodyear-Zeppelin Corp. 

Foettinger, Hermann, Dr. Ing.; M. I. Ae. S.; Professor, 
Technical Hydrodynamics, Schiffbau Technische 
Hochschule. Germany. 

Frazer, Robert Alexander, B. Sc.; F. R. Ae. S.; M. I. Ae. 
5.: Aerodynamics Department, National Physical 
Laboratory. England. 

Gardner, Henry A., D. Sc.; M. I. Ae S.; Director, Inst. 
of Paint and Varnish Research. (See W. W. in A.) 

Gebers, Friedrich, Dr. Ing.. M. I. Ae. S.; Director, 
Vienna Sthiffbautechnischen Versuchsanstalt. Aus- 
tria. 

Geer, William Chauncey, Ph. D.: M. I. Ae. S.; Research 
Chemist. (See W. W. in A.) 

Georgii, Walter, Ph. D.. M. I. Ae. S.; Professor, Darm- 
stadt Technische Hochschule. Germany. 

Gerhardt, William Frederick, D. Sc.; M. I. Ae. S.; Prof. 
of Aero. Eng., College of the City of Detroit. (See 
W. W. in Eng.) 

Glauert, Hermann, F. R. Ae. S.; M. I. Ae. S.; Principal 
Scientific Officer, Royal Aircraft Establishment, Eng- 
land. (See B. W. W.) 

Glazebrook, Sir Richard Tetley, D. Sc.; F. R. Ae. S.; 
M. I. Ae. S.; Formerly, Chairman, Advisory Com- 
mittee for Aeronautics and Director, National Phy- 
sical Laboratory. England. (See B. W. W. 

Grammel, Richard, Dr. Ing.; M. I. Ae. S.; Prof. of En- 
gineering Mechanics, Stuttgart Technische Hoch- 
schule. Germany. 

Grant, Hugh Duncan, M. I. Ae. S.; Meteorologist to 
Armstrong-Dupont Seadromes. 

Grard, General Charles, M. I. Ae. S.; Inspector Genetal 
of Aeronautics and Director of Ecole Nationale Su- 
perieure de l'Aeronautique. France. 

Gregg, David, M. I. Ae. S.; Research Engineer, Eclipse 
Aviation Corp. (See W. W. in A. A.) 

Gregg, Willis Ray, A. B. (Sc.); M. I. Ae. S.; Principal 
Meteorologist in charge of Aerological Division, U. 
S. Weather Bureau. (See W. W. in A.) 

Halsted, Arthur, B. Sc.; M. I. Ae. S.; Associate Electrical 
Engineer, Alternate Chief, Section of Safety, Bureau 
of Standards. (See W. W. in Eng.) 

Hammer, Major William Joseph, M. I. Ae. S.; Consult- 
ing Engineer. (See W. W. in A.) 

Haslam, Robert Thomas, B. Sc.; M. I. Ae. S.; Vice-Pres. 
and General Manager, Standard Oil Development Co. 
(See W. W. in A.) 

Haus, Fr. Ch., C. E.; M. I. Ae. S.; Professor of Aero- 
dynamics, University of Ghent; Chief, Belgian Aero- 
nautical Service. Belgium. 

Havill, Comdr. Clinton H., M. Sc.; M. I. Ae. S.; Aero- 
nautical Engineer, Eclipse Aviation Corp. 

Heald, Roy Haines, M. E.; M. I. Ae. S.; Physicist, Bureau 
of Standards. 

Hegge Zijnen, Bernard Gerard van der, Dr. Eng.; M. I. 
Ae. S.; Chief Assistant, Aerodynamic Laboratory, 
Delft Technical University. Holland. 

Helma, Paul Karl, Dip. Ing., M. I. Ae. S.; Airship De- 
sign, Goodyear-Zeppelin Corp. 

Higgins, George Judson, B. Sc.; M. I. Ae. S.; Associate 
Prof. of Aero. Eng., Univ. of Detroit. (See W. W. 
in A, A.) 

Hoff, Wilhelm, Dr. Ing.; M. I. Ae. S.; Chief of the 
German Aeronautical Research Institute (D. V. L.); 
Professor, Berlin Technische Hochschule. Germany. 

Hopf, Ludwig, Ph. D.; M. I. Ae. S.; Professor of Me- 
chanics, Aachen Technische Hochschule. Germany. 

Hovgaard, William, D. Eng.; M. I. Ae. S.; Professor of 
Naval Design and Construction, Mass. Institute of 
Technology. (See W. W. in A.) 


Hull, Lewis M., Ph. D.; M. I. Ae.-S.; Pres., Aircraft 
Radio Corporation. 

Hunsaker, Jerome Clarke, D. Sc.; M. I. Ae. S.; Hon. F. 
R. Ae. S.; President, I. Ae. S.; Vice-President, Good- 
year Zeppelin Corporation. (See W. W. in A.) 

Jacobs, Eastman N., B. Sc.; M. I. Ae. S.. Aeronautical Re- 
search, N. A. C. A., Langley Field. 

Jeffries, Zay, D. Sc.; M. I. Ae. S.; Consultant, Aluminum 
Co. of America. (See W. W. in A.) 

Jennings, Dallas Cornwell, M. Chem.; M. I. Ae. S.; 
Director, Stanavo Specications Board, Inc. 

Jones, Bennett Melvill, M. A. Sei); F. R. Ae. S.; M. I. 
Ae. S.; Francis Mond Professor of Aeronautical En- 
gineering, Cambridge University, England. (See 
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FOUNDER MEMBERS 


of the 


INSTITUTE OF THE AERONAUTICAL SCIENCES, INC. 


(Reprinted from the Proceedings of the Founder's Meeting—January 26, 1933) 


Koppe, Heinrich, Ph. D.. M. I. Ae. S.; Professor, Aerial 
Navigation and Instruments, Braunschweig Tech- 
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gineer, General Aviatior 
in 
Clark, William Douglas, M. 
Bureau of Aeronautics, 
Clayton, Walter Croft, C. | 
Ae. §.; Chief Engineer. 
Cocklin, Henry, B. Sc.; M. 
General Aviation Corp. 
Colvin, Charles Herbert, M. 
Instrument Manufacture 
Cone, Rear Admiral (U. S. | 
M. I. Ae. S.; Enginee 
Commissioner, 3. 


in A.) 
Couch, Lieut. (U. S. A.) B 
S.; Aircraft Propeller I 


- Henry, B. Sc.; A. F. R. Ae. S.; M. I. 
res., Barling Aircraft, Inc. (See W. W. 


d Walter, B. Sc.; M. I. Ae. S.; Consulting 
and Instructor of Aero. Eng., Univ. of 


Thomas Morgan, M. Sc. (Eng.); F. R. 
I. Ae. S.; Director and Chief rae 
iation Co.,  Ltd., England. (See W. W. 


omdr. (U. S. N.) Ralph Stanton, M. E.; 
S.; Bureau of Aeronautics, Navy Dept. 
V. in Eng.) 
A Sowter, B. Sc. (Eng.); F. R. Ae. S.: 
Chief Designer, The Bristol Aeroplane 

ie (See W. W. in B. A.) 
. R., M. I. Ae. S.; Vice-Pres. in charge of 
rry ‘Gyroscope Co. 
ch Kurt, M. E.; M. I. Ae. S.; Stress Analy- 
er, Goodyear- Zeppelin Corp. 
ren, B. Sc.; M. I. Ae. S.; et Chief En- 
ance Vought Corp. (See Ww. Pq in Eng.) 
~ppe Mario, Eng. M.; I. Ae. S.; Pres. 
\ircraft Corp. (See W. W. in A.) 
+ B. Sc.; M. I. Ae. S.; Chief Engineer, 
hrop Corporation. 

M. I. Ae. S.; Chairman of the Board, 
ancaise Hispano Suiza. France. 
larmon, M. E.: M. I. Ae. S.; Director of 
mene, U. S. Dept. of Commerce. (See 


) 

M. I. Ae. a Pres., Bleriot-Aeronautique, 
See B. W. 

B. Sc.: M. L ‘Ae. S.; Vice-Pres. and Chief 
Crouch-Bolas Aircraft Corp. 
oud Clifford, B. Sc.; M. I. Ae. S.; Aeronau- 
zning Engineer, The Glenn L. Martin Co. 
n Robert Wellesley Antony, M. I. Ae. S.; 
zy Engineer. (See W. W. in Eng.) 

(U. S. A.) Gerald Evans, M. :.. M. I. 
O. Clark Field, Fort Stotsenburg, Papanga, 
e W. W. in A. A.) 


n Goss, M. Sc.; M. I. Ae. S.; C. R. Ae..S.; 
ineer. American Loth Corp. 

n Scoular, F. R. Ae. S.; M. I. Ae. S.; 
Yirector of Technical Development, Air 
England. oe W. W. in B. A.) 

les B., M. E.; M. I. Ae. S.; Vice-Pres., 
Co. 

ent Justus, M. I. Ae. S.; Vice-Pres. and 
Manager, Uppercu-Burnelli Corp. (See 


A.) 

imiral Richard Evelyn, M. I. Ae. S. (See 
A.) 

k Walker, B. Sc.; M. I. Ae. S.; Research 
Hamilton Standard Propeller Corp. (See 
1 Eng.) 

nid, M. E.; M. I. Ae. S.; Engineer in charge 
Development, Allison Engineering Co. 

ni, Dip. Ing.; M. I. Ae. S.; Pres., Aero- 
yroni, Italy. (See B. W. W.) 

t, M. I. Ae. S.; Director General Technique, 
stry; Professor, l'Ecole National Superieur 
nautique. France. 

vanni Paolo, Dr. Eng.: M. I. Ae. S.; Struc- 
rineer, Waco Aircraft Co. 

o, Dr. Ing.; M. I. Ae. S.; Chief Engineer, 
ica Macchi. Italy. 

Cave, Air Commodore Henry Meyrick, F. 
S.; M. I. Ae. S.; Director of Technical 
nent, Air Ministry. England. (See B. W. 


t. (U. S. N.) Carleton Cole, Jr., M. Sc.; 
. §.; Naval Aircraft Factory. 

ton Evans, B. Sc. M. I. Ae. S.; Vice-Pres. 
e Eng., Bendix-Stromberg Carburetor Co. 
W. in Eng.) 

ederick, M. I. Ae. S.; Engineer, Hartzell's 
s, Inc. 

Ypie, B. Sc.; M. I. Ae. S.; Power Plant 
, Wright Field. 

i Rushmore, B. Sc.; M. I. Ae. S.; Aerody- 
Engineer, Curtiss Aero. & Motor Co. 

’ Lloyd, B. Sc.; M. I. Ae. S.; in charge, 
Yept., Curtiss Aeroplane Motor Co. 

l. Virginius Evans, M. I. Ae. S.; Chief En- 
seneral Aviation Corporation. (See W. W. 
) 


m Douglas, M. I. A. S.; Chief Draftsman, 
of Aeronautics, Navy Dept. 
iter Croft, C. E.; M. I. Ae. S.; A. M. R. 
Pitcairn Autogiro Co. 

M. I. Ae. S.; Project Engineer, 
es Herbert, M. E.; M. I. Ae. S.; Aeronautical 
nt Manufacturer. (See B. B. in A.) 
\dmiral (U. S. N. Ret.) Hutchinson Ingham, 
\e. S.; Engineer-in-Chief, U. S. N., 1909; 
sioner, U. S. Shipping Board. (See 'W. W. 


. (U. S. A.) Howard H., B. Sc.; M. I. Ae. 
raft Propeller Research, Wright Field. 


Egtvedt, C. L., M. I. Ae. S.; Vice-Pres. and General 
Manager, Boeing Co 

Ellis, Robert Edmonston, M. E.; M. I. Ae. S.; Aviation 
Dept., Standard Oil Co. of N. J. (See W. W. in Eng.) 

Fairey, Charles Richard, F. R. Ae. S.; M. I. Ae. S.; The 
Fairey Aviation Co., Ltd.; President, The Royal 
Aeronautical Society. England. (See B. W. W.) 

Fales, Elisha Noel, B. Sc.. M. I. Ae. S.; Aeronautical 
Engineer. (See W. W. in Eng.) 

aa Alfred Hubert Roy, F. R. Ae. S.; M. I. Ae. S.; 

Chief Engineer, The Bristol Aeroplane Company, 
Ltd., England. (See W. W. in B. A.) 

Flader, Fredric, B. Sc.: M. I. Ae. S.; Aero. Engineer, 
Curtiss Aeroplane & Motor Co. 

Focke, Henrich, Dipl. Ing.; M. I. Ae. S.; Focke-Wulf 
Flugzeubau. A. G. Germany. 

Folland, Henry~Philip, F. R. pm S.; M. I. Ae. S.; Tech- 
nical Director, Gloster Aircraft Co., Ltd. England. 
(See W. W. in B. A.) 

Fox, Harold E., M. I. Ae. S.: Executive Engineer, Gen- 
eral Aviation Corp. 

Fritsche, Carl Berges, M. I. A. S.; F. R. Ae. S.; President, 
Metalclad Airship Corp. (See B. B. of A. 

Fulton, Comdr. (U. S. Ni) Garland, M. Sc.; M. I. Ae. S.; 
Airship Design, Bureau of Aeronautics, Navy Dept. 
(See W. W. in A. A.) 

Gagg, Rudolph Farwell, M. Sc.; M. I. Ae. S.; Experimen- 
tal Engineer for Wright Aeronautical Corp. 

Gallaudet, Edson Fessenden, Ph. D.; M. I. Ae §.; Aero- 
nautical Engineer. 

Gardner, Capt. (U. S. A.) Grandison, M. Sc.; M. I. Ae. 
S.; Instructor, Army Air Corps Tactical School, 
Maxwell Field. 

Gassner, Alfred A., M. E.; M. I. Ae. S.; Chief Engineer, 
Zap Development Corp. (See W. 'W. in A. A.) 

Gatty, Harold, M. I. Ae. S.; Senior Air wg En- 
gineer, Air Corps, U. xz (See B. B. of A.) 

Gazley, Richard C., B. Sc; M. I. Ae. S.; Chief, Eng. 
Section, Aetonautics Branch, Dept. of Commerce. 
(See W. W. in A. A. 

Geisse, John Harlin, B. Sc.; M. I. Ae. S.; Aeronautical 
Engineer. (See W. W. in Eng.) 

Gibbs, William Francis, M. I. Ae. S.; Vice-Pr 
Gibbs and Cox. (See W. W. in A.) — 

Gillies, Brewster Allison, B. Sc.; M. I. Ae. S.; Vice-Pres. 
and Treas., Grover Loening Aircraft Co. (See B. 
B. of A. 

Gillmor, Reginald E., M. I. Ae. S.; Pres., Sperry Gyro- 
scope Co., Inc. 

Gilman, Norman H., M. I. Ae. S.; President and Chief 
Engineer, Allison Engineering 

Gluhareff, Michael E., M. I. Ae. S.: Aeronautical 
Engineer, Chief of Design Sikorsky Aviation Corp. 

Goldthwaite, John Lewis, B. Sc.; M. I. Ae. S.; Assistant 
Chief Engineer, Allison Engineering Co. 

Gouge, Arthur, B. Sc.; M. I. Ae. S.; F. R. Ae. S.; 
M. I Ae. S.: General Manager and Chief Designer, 
Short Brothers, Ltd. England. (See W. W. in 
B. A.) 

Green, Major Frederick Michael, F. R. Ae. S.; M. I. Ae. 
S.; Chief Engineer, Armstrong Siddeley Motors, Ltd., 
England. (See W. W. in B. A.) 

Gregor, Michael, C. E.; M. I. Ae. S.; Consulting En- 
gineer, Seversky Aircraft Corp. (See W. W. in 
Eng.) 

Greve, Louis William, M. I. Ae. S.: Pres., Cleveland 
Pneumatic Tool Co. (See B. B. of A.) 


Grumman, Leroy R., M. E.; M. I. Ae. S.; Pres., Grum- 
man Aircraft Engineering Corp. (See W. W. in 
A. A.) 

Gsell, Robert, Dipl. Ing.; M. I. Ae. S.; Chief of Technical 
Staff, Air Office, Dept. of Post and Railways. 
Switzerland. 

Guidi, Guido, Dr. Ing.; M. I. Ae. S.; Manager and Chief 
Engineer, Construzion Meccaniche Aeronautiche. 
Italy. 

Gwinn, Joseph Marr, Jr., B. E.; M. I. Ae. S.; Airplane 
Design, Consolidated Aircraft Corp. (See W. W. 
in A. A.) 

Hall, Arthur Henry, F. R. Ae. S.; M. I. Ae. S.; Chief 
Superintendent, Royal Aircraft Establishment, Eng- 
land. (See B. W. W.) 

Hall, Charles Ward, M. I. Ae. S.; President and Chief 
Engineer, Hall-Aluminum Aircraft Corp. 

Hall, Comdr. (U.S.C.G.) Norman B., M. I. Ae. S.; 
Chief, Coast Guard Aviation. 

Hallett, Major George Eustace Aymot, M. I. Ae. S.; In 
charge of Engine Research, General Motors Research 
Laboratory. 

Hanscom, Clarence Dean, M. I. Ae. S.; a ia Aero- 
nautical Engineer. (See W. W. in Eng.) 

Hardecker, John Francis, C. E.; M. I. Ae. S.; Chief 
Draughtsman, Naval Aircraft Factory. 

Hazen, Ronald McKean, B. Sc.; M. I. Ae. S.; Engineer, 
Allison Engineering Co. 

Hegenberger, Captain (U. S. A.) Albert Francis, M. I. 
Ae. S.; Material Division, Army Air Corps. (See 
W. W. in A. A.) 

Heinkel, Ernst, Ph. D.: M. I. Ae. S.; Ernst Heinkel 
Flugzeugwerke. Germa 
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ohn Hopkins University; airman, National Ad- 
visory Committee for Aeronautics. (See W. W. in 
A.) 

Arnstein, Karl, Dr. Tech. Sci.; M. I. Ae. S.; Vice-Pres. 
in charge of Engineering, Goodyear Zeppelin Corpo- 
ration. (See W. W. in A.) 

Barnard, Daniel P., D. Sc.; M. I. Ae. S.; Director, Auto- 
motive Research, Standard Oil Co. of Ind. 

Bateman, Harry, Ph. D.; M. I. Ae. S.; Prof. of Aero. 
Math. and Theoretical Physics, California Inst. of 
Technology. (See W. W. in A 

Betz, Albert, Ph. D.; M. I. Ae. S.; Vice-Direktor, Kaiser 
Wilhelm Institute Fluid Motion Research. Goet- 
tingen, Germany 

Bevan, Lt. Col. William Alfred, M. Sc.; M. I. Ae. S.; 
Prof. of Aeronautical Eng., Iowa State College. (See 
W. W. in A. A.) 

Birdsall, Edward T., M. E.; M. I. Ae. S.; Consulting 
Engr. Lawrance Engineering & Research Corp. 


Bjerknes, Vilhelm Trimann Koren, Ph. D.; M. I. Ae. S.; 
Professor, University of Oslo, Norway. (See Ency- 
clopedia Britannica.) 

Blair, Major (U. S. A.) William Richards, Ph. D.; M. I. 
Ae. S.; Officer in Charge, Signal Corps Laboratories. 
(See W. W. in A.) 

Bairstow, Leonard, F. R. Ae. S.; M. I. Ae. S.; Zaharoff 
Professor of Aviation, University of London. Eng- 
land. (See B. W. W.) 

Blough, Earl, D. Sc.; M. I. Ae. S.; Vice-Pres., Aluminium 
Ltd. 

Bowie, Major Edward Hall, M. Sc.; M. I. Ae. S.; Principal 
Meteorologist, Pacific States, U. S$. Weather Bureau. 
(See W. W. in A.) 

Breckenridge, Francis Chapin, M. Sc.; M. I. Ae. S.; As- 
sociate Physicist, Bureau of Standards. (See W. W. 
in Eng.) 

Bridgeman, Oscar C., D.; M. I. Ae. S.; Chief, Lub- 
rication and Liq ‘id Fuels Section, Bureau of Stand- 
ards. (See A. M. of S.) 

Briggs, Lyman James, Ph. D.; M. I. Ae. S.; Director, 
Bureau of Standards. (See W. W. in A.) 

Brombacher, William George, Ph. D.; M. I. Ae. S.; Chief, 
Aeronautical Instruments Section, Bureau of Stand. 
(See A. M. of S.) 

Brooks, Charles Franklin, Ph. D.; M. I. Ae. S.; Profes- 
sor of Meteorology and Director of Blue Hill Ob- 
servatory, Harvard University. (See W. W. in A.) 

Burgers, Johannes Martinus, Dr. Math.; M. I. Ae. S.; 
Professor of Aerodynamics, Delft Technische Hooge- 
school. Holland 

Burgess, Charles P., M. I. Ae. S.; Aero. Engineer, Bureau 
of Aeronautics, Navy Dept. 


Carter, _ + og S. A.) Clifton Carroll, B. Sc.; M. I. Ae. 
S.: of Natural and Experimental Philosophy, 
U. S. “Military Academy. (See W. W. in A.) 
sane vy Charles Hugh, M. Sc.; M. I. Ae. S.; A. F. R. 
Ae. S.; Ass't Director of Research, United Aircraft 
& Transport Corp. (See W. W. in A. A.) 
Clark, Dr. Charles Cleveland, M. I. Ae. S.; Asst. Chief, 
U. S. Weather Bureau. (See W. W. in A.) 
Compton, Karl Taylor, D. Sc.; M. I. Ae. S.: President, 
Mass. Inst. of Technology. (See W. W. in A 


Crocco, General Gaetano Arturo, Dr. Ing.; M. I. Ae. S.; 


Director of Research, Air Ministry, Professor of 
Aeronautics, Univ. of Rome. Italy. 


Crowley, John W., Jr., M. I. Ae. S.; Senior Aero. 
Engineer, Head - Fi sit Research Section, N. A. 
C. A., Langley Field 


Davidson, Joseph George, Ph. D.; M. I. Ae. S.; Vice- 
Carbon Chemicals Corp. (See A. 
of 


Davis, Harvey Nathanial, Ph. D.; M. I. A. S.; President, 
Stevens Institute of Technology. (See W. W. in A.) 


de Florez, Luis, B. Sc.: M. I. Ae. S.; Consulting Engineer 
for Gulf Refining Co. The Texas Co.; Standard Oil 
Co. of N. Y.; Vacuum Oil Co. (See W. W. in Eng.) 


de Forest, Alfred V., B. Sc.; M. I. Ae. S.; Consulting 
Engineer. (See W. W. in Eng.) 


DeFrance, Smith J., B. Sc.; M. I. Ae. S.; Aeronautical 
Research, Natl. Advisory Comm. for Aeronautics, 
Langley Field. 


Diehl, Lieut. Comdr. (U. S. N.) Walter Stuart, B. Sc.; 
M. I. Ae. S.; Naval Constructor, U. S. Navy. (See 
W. W. in A. A.) 

Doepp, Philipp von, Dipl. Eng.; M. I. Ae. S.; Chief, 
Aerodynamic and Hydraulic Departments, Junkers 
Research Institute, Germany. 


Doolittle, James Harold, D. Sc.; M. I. Ae. S.; Manage 
Aviation Department, Shell Petroleum Co. (See W. 
W. in A 


Dryden, Hugh Latimer, Ph. D.; M. I. Ae. S.; A. F. R. 
Ae. S.; Chief, Aerodynamical Physics Section, Bureau 


of Standards. (See W. W. in A. A.) 


Durand, William Frederick, Ph. D.; M. I. Ae. S.; PF. R. Ae 
S.; Professor Emeritus, Stanford University. (See 
W. W. in A.) 


Eastman, Fred Scoville, M. Sc.: M. I. Ae. S.; Instructor 


Foettinger, Hermann, Dr. Ing.; M. I. 
Technical Hydrodynamics, Schiff 
Hochschule. Germany. 

Frazer, Robert Alexander, 8. Sc.; F. R. 
S.: Aerodynamics Department, 
Laboratory. England. 

Gardner, Henry A., D. Sc.; M. I. Ae S 
of Paint and Varnish Research. (Se 

Gebers, Friedrich, Dr. Ing.; M. I. A 
Vienna Sthifbautechniochen Versu 
tria. 

Geer, William Chauncey, Ph. D.: M. I. | 
Chemist. (See W. W. in A.) 
Georgii, Walter, Ph. D.. M. I. Ae. S.; | 

stadt Technische Hochschule. Germ 

Gerhardt, William Frederick, D. Sc.; M. 
of Aero. Eng., College ‘of the City ( 
W. W. in Eng.) 

Glauert, Hermann, F. R. Ae. S.; M. I. . 
Scientific Officer, 0 Aircraft Esti 
land. (See B. W. W.) 

Glazebrook, Sir Richard Tetley, D. Sc. 
M. I. Ae. S.; Formerly, Chairman, 
mittee for Aeronautics and Directo: 
sical Laboratory. England. (See B. 


Grammel, Richard, Dr. Ing.; M. I. Ae. 
gineering Mechanics, Stuttgart Te 
schule. Germany. 

Grant, Hugh Duncan, M. I. Ae. S.; | 
Armstrong-Dupont Seadromes. 
Grard, General Charles, M. I. Ae. S.; I: 
of Aeronautics and Director of Eco 
perieure de l'Aeronautique. France. 

Gregg, David, M. I. Ae. S.; Research I 
Aviation Corp. (See W. W. in A. 

Gregg, Willis Ray, A. B. (Sc.); M. I. z 
Meteorologist in charge of Aerologi 
S. Weather Bureau. (See W. W. i 

Halsted, Arthur, B. Sc.; M. I. Ae. S.; As 
Engineer, Alternate Chief, Section c 
of Standards. (See W. W. in Eng.) 

Hammer, Major William Joseph, M. I. 
ing Engineer. (See W. W. in A.) 

Haslam, Robert Thomas, B. Sc.; M. I. A 
and General Manager, Standard Oil | 
(See W. W. in A.) 

Haus, Fr. Ch., C. E.; M. I. Ae. S.; Pr 
dynamics, University of Ghent; Chie 
nautical Service. Belgium. 

Havill, Comdr. Clinton H., M. Sc.; M. 
nautical Engineer, Eclipse Aviation 

Heald, Roy Haines, M. E.; M. I. Ae. S.; 
of Standards. 

Hegge Zijnen, Bernard Gerard van der, 
Ae. Chief Assistant, Aerodyni 
Delft Technical University. Holland 

Helma, Paul Karl, Dip. Ing., M. I. Ae. 
sign, Goodyear-Zeppelin Corp. 

Higgins, George Judson, B. Sc.; M. I. . 
Prof. of Aero. Eng., Univ. of Detr 
in A. A.) ; 

Hoff, Wilhelm, Dr. Ing.; M. I. Ae. | 
German Aeronautical Research Insti 
Professor, Berlin ex 

Hopf, Ludwig, Ph. D.; M. I. a 
chanics, Aachen Tichnische 

Hovgaard, William, D. Eng.: M. I. Ae. 
Naval Design and Construction, ) 
Technology. (See W. W. in A.) 


Hull, Lewis M., Ph. D.; M. I. Ae. S 
Radio Corporation. 

Hunsaker, Jerome Clarke, D. Sc.; M. I. 
R. Ae. §.; President, I. Ae. S.; Vice 
year Zeppelin Corpo ration. (See \ 

Jacobs, Eastman N., ; M.I. Ae. S.: 
search, N. A. C "Langley Field 

Jeffries, Zay, D. Sc.; M i Ae. S.; Cons: 
Co. of America. (See W. W. in 

Jennings, Dallas Cornwell, M. Chem. 
Director, Stanavo Specications Boar 

Melvill, M. A. (Sc.); F. 

S.; Francis Mond Professor of 
Cambridge University, 
B. W. W.) 

Jones, Bradley, M. Sc.: M. I. Ae. S.; 
Dept. Aero. Eng., U. of Cincinnati 

Kamm, Wunibald, Dr Ing.; M. I. A 
Stuttgart Technische Hochschule. 

Katzmayr, Richard, Dr. Ing.; M. I. 
of Aerodynamic Institute; Professo 
nische Hochschule. Austria. 

Kemper, Carleton, B. Sc.; M. I. Ae. 
Plants Div., Natl. Advisory Comm. 
Langley Field. 

Kimball, James Henry, Ph. D.; M. I. Ae. 
United States Weather Bureau. (S 

Kirsten, Frederick Kurt, E. E.; M. I. 
Aeronautical Eng., Univ. of Wash 

Klein, Arthur Louis, Ph. D.; M. I. Ae 
of Aeronautics, Calif. Inst. of Tech: 

Klemin, Alexander, M. Sc.: M. I. Ae. 
Professor of Aeronautical Enginee 
University. (See B. B. of A.) 

Klemperer, Wolfgang Benjamin, Dr. In 
Manager, Research Dept., Goodyez 
(See W. W. in A. A.) 

Knight, Montgomery, B. Sc.; M. I. Ae. S 
Guggenheim School of Aeronautic: 
of Technology. 

Koerner, Kamillo, Dr. Ing.; M. L. Ae. 


| 


Ing.; M. I. Ae. §.; Professor, 
amics, Schiffbau Technische 


y. 
B. Sc.; F. R. Ae. S.; M. I. Ae. 
Yepartment, National Physical 


>; M. I. Ae S.; Director, Inst. 
Research. (See W. W. in A.) 
ng.; M. I. Ae. S.; Director, 


nischen Versuchsanstalt. Aus- 


Ph. D.: M. I. Ae. S.; Research 
in A.) 

M. I. Ae. S.; Professor, Darm- 
hschule. Germany. 

ck, D. Sc.; M. I. Ae. S.; Prof. 
e of the City of Detroit. (See 


Ae. S.; M. I. Ae. S.; Principal 
Aircraft Establishment, Eng- 


Tetley, D. Sc.; F. R. Ae. S.; 
rly, Chairman, Advisory Com- 
s and Director, National Phy- 
= (See B. W. W.) 
; M. I. Ae. S.; Prof. of En- 
Stuttgart Technische Hoch- 


|. I. Ae. S.; Meteorologist to 
-adromes. 

{. I. Ae. S.; Inspector General 
jirector of Ecole Nationale Su- 
tique. France. 

S.; Research Engineer, Eclipse 
W. W. in A. A.) 

(Sc.); M. I. Ae. S.; Principal 
ge of Aerological Division, U. 
(See W. W. in A.) 

i. I. Ae. S.; Associate Electrical 
thief, Section of Safety, Bureau 
J. W. in 

Ae. S.; Consult- 


B. Sc.; M. I. Ae. S.; Vice-Pres. 
“Standard Oil Development Co. 


I. Ae. §.; Professor of Aero- 
of Ghent; Chief, Belgian Aero- 
gium. 

[., M. Sc.; M. I. Ae. S.; Aero- 
lipse Aviation Corp. 
; M. I. Ae. S.; Physicist, Bureau 


rerard van der, Dr. Eng.; M. I. 
tant, Aerodynamic Laboratory, 
ersity. Holland. 

ng., M. I. Ae. S.; Airship De- 
elin Corp. 

B. Sc.; M. I. Ae. S.; Associate 
Univ. of Detroit. (See W. W. 


; M. I. Ae. S.; Chief of the 
Research Institute (D. V. L.); 
hnische Hochschule. Germany. 
M. I. Ae. S.; Professor of Me- 
nische Hochschule. Germany. 
ng.; M. I. Ae. S.; Professor of 
Sonstruction, Mass. Institute of 
W. in A.) 
M. I. Ae. S.; Pres., Aircraft 


_D. Sc.; M. I. Ae. S.; Hon. F. 
I. Ae. S.; Vice-President, Good- 
ration. (See W. W. in A 

; M. I. Ae. S.; Aeronautical Re- 
, Langley Field. 

Ae. S.; Consultant, Aluminum 
ee W. W. in A.) 

Il, M. Chem.; M. I. Ae. S.; 
ecications Board, Inc. 

.. A. (Sc.); F. R. Ae. S.; M. I. 
d Professor of Aeronautical En- 
re University, England. (See 


M. I. Ae. S.; Prof. in charge 
. of Cincinnati. 

Ing.; M. I. Ae. §.; Professor, 
Hochschule. Germany. 

Ing.; M. I. Ae. §.; Director 
titute; Professor, Vienna Tech- 
Austria. 

>; M. I. Ae. S.; Chief Power 
dvisory Comm. for Aeronautics, 


n. D.; M. I. Ae. S.; Meteorologist, 
er Bureau. (See W. W. in A.) 
E. E.; M. I. Ae. S.; Prof. of 
Jniv. of Washington (Seattle). 
).; M. I. Ae. S.; Asst. Prof. 
Inst. of Technology. 
M. I. Ae. S.; C. R. Ae. S.; 
tical Engineering, New York 
. of A.) 
jamin, Dr. Ing., M. I. Ae. 
ept., Goodyear- Zeppelin Bony 
Bc.; M. I. Ae. S.; Director, Daniel 
of Aeronautics, Georgia School 


M. Ae. S.; Professor 


Office, Chief of Air Corps. (See W. W. in A. A.) 
McDonald, Willard Floyd, M. I. Ae. S.; Meteorologist in 
Charge, Marine Division, U. S. Weather Bureau. 
Maybach, Karl, Dr. Ing.; M. I. Ae. S.; Director Maybach- 

Motorenbau, Germany. 

Meissner, E. F. S., Ph. D.; M. I. Ae. S.; Professor, 
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Pres., Crouch-Bolas Aircraft Corp. 

Daland, Eliot, B. Sc.; M. I. Ae. S.; f= Engineer. 
(See W. W. in A.) 

Damon, Ralph Shepard, C. E.; M. I. Ae. S.; President 
and Gen. Manager, Curtiss‘Wright Airplane Co. 
(See W. W. in Eng.) 

Day, Charles Healy, M. I. Ae. S.; Consulting Aeronautical 
Eng. (See W. W. in A. A.) 

DeBell, George W., A. E.. M. I. Ae. S.; Project En- 
gineer, General Aviation Corp. 

de Havilland, Capt. Geoffrey, F. R Ae. S.; M. I. Ae. S.; 
The de Havilland Aircraft Co., Ltd., England. (See 
B. W. W.) 

Dewoitine, Emile, M. I. Ae. S.; Vice-Pres., and Chief 
Engineer, Societe Acronautique Francaise. France. 

, Ernest Wykeham, B. Sc.; Ae. S.; Con- 
sulting Aeronautical Engineer, Rode Vought Corp. 
(See W. W. in Eng.) 

Dornier, Claudius, Dr. Ing.: M. I. Ae. S.; Director and 
Head, Dornier-Metallbau. Germany. 

Douglas, Donald Wills, B. Sc.; M. I. Ae. S.; Pres., The 
Douglas Aircraft Co. (See W. W. in A.) 

Driggs, Ivan H., M. I. Ae. S.: Chief Engineer, Mono- 
coupe Corp. (See W. W. in A. A.) 

Eade, Lt. Comdr. Walter Frank, M. I. Ae. S.; Naval 
Aircraft Factory, Philadelphia. (See W. W. in A. A.) 


Eckener, Hugo, Dr. Ing.; M. I. Ae. S.; President, Luft- 


schiffbau Zeppelin. Germany. (See B. W. W 


Focke, Henrich, Dipl. Ing.; M. I. Ae. 
Flugzeubau A. G. Germany. 
Folland, Henry~-Philip, F. R. Ae. S.; M. I. Ae. S.; Tech- 
nical Director, Bioster Aircraft Co., Ltd. England. 

(See W. W. in A.) 

Fox, Harold E., M. ‘i ‘Ae. S.; Executive Engineer, Gen- 
eral Aviation Corp. 

Fritsche, Carl Berges, M. I. A. S.; F. R. Ae. be | President, 
Metalclad ny Corp. (See B. B. of A. 

Fulton, Comdr. (U. S. Ni) Garland, M. Sc.; M. I. Ae. S.; 
Airship Design, Bureau of Aeronautics, Navy Dept. 
(See W. W. in A. A.) 

Gagg, Rudolph Farwell, M. Sc.; M. I. Ae. S.; Experimen- 
tal Engineer for Wright Aeronautical Corp. 

Gallaudet, Edson Fessenden, Ph. D.; M. I. Ae S.; Aero- 
nautical Engineer. 

Gardner, Capt. (U. S. A.) Grandison, M. Sc.; M. I. Ae. 
.; Instructor, Army Air Corps Tactical School, 
Maxwell Field. 

Gassner, Alfred A., M. E.; M. I. Ae. S.; Chief Engineer, 
Zap Development Corp. (See W. 'W. in A. A.) 

Gatty, Harold, M. I. Ae. S.; Senior Air Navigation En- 
gineer, Air Corps, U. S. A. (See B. B. of A.) 

Gazley, Richard C., B. Sc.; M. I. Ae. S.; Chief, Eng. 
Section, Aeronautics Branch, Dept. of Commerce. 
(See W. W. in A. A.) 

Geisse, John Shales B. Sc.; M. I. Ae. S.; Aeronautical 
Engineer. (See W. W. in Eng.) 

Gibbs, William Francis, M. I. Ae. S.; Vice-Pr 
Gibbs and Cox. (See W. W. in A) — 

Gillies, Brewster Allison, B. Sc.; M. I. Ae. S.; Vice-Pres. 
and Treas., Grover Loening Aircraft Co, (See B. 
B. of A.) 

Gillmor, Reginald E., M. I. Ae. S.; Pres., Sperry Gyro- 
scope Co., Inc. 

Gilman, Norman H., M. I. Ae. S.: President and Chief 
Engineer, Allison Engineering "Co. 

Gluhareff, Michael E., . M. I. Ae. S.: Aeronautical 
Engineer, Chief of Design, bee Aviation Corp. 

Goldthwaite, John Lewis, B. I. Ae. S.; Assistant 
Chief Engineer, Allison feacane Co. 

Gouge, Arthur, B. Sc.; M. I. Ae. S.; F. R. Ae. S.; 
M. I Ae. S.: General Manager and Chief Designer, 
ye Brothers, Ltd. England. (See W. W. in 
B. A. 

Green, Major Frederick Michael, F. R. Ae. S.; M. I. Ae. 
S.; Chief Engineer, Armstrong Siddeley Motors, Ltd., 
England. (See W. W. in B. A.) 

Gregor, Michael, C. E.. M. I. Ae. S.; Consulting En- 
gineer, Seversky Aircraft Corp. (See W. W. in 
Eng.) 

Greve, Louis William, M. I. Ae. S.: Pres., Cleveland 
Pneumatic Tool Co. (See B. B. of A.) 

Grumman, Leroy R., M. E.; M. I. Ae. S.; Pres., Grum- 
man Aircraft Engineering Corp. (See W. W. in 
A. A.) 


rocke-WuU 


Gsell, Robert, Dipl. Ing.; M. I. Ae. S.; Chief of Technical 
Staff, Air Office, Dept. of Post and Railways. 
Switzerland. 

Guidi, Guido, Dr. Ing.; M. I. Ae. S.; Manager and Chief 
Engineer, Construzion Meccaniche Aeronautiche. 
Italy. 


Gwinn, Joseph Marr, Jr., B. E.; M. I. Ae. S.; Airplane 
Design, Consolidated Aircraft Corp. (See W. W. 
in A. A.) 

Hall, Arthur Henry, F. R. Ae. S.; M. I. Ae. S.; Chief 
Royal Aircraft Establishment, Eng- 
land. (See B. W. W.) 

Hall, Charles Ward, M. I. Ae. S.; President and Chief 
Engineer, Hall- Aluminum Aircraft Corp. 

Hall, Comdr. (U.S.C.G.) Norman B., M. I. Ae. S.; 
Chief, Coast Guard Aviation. 

Hallett, Major George Eustace Aymot, M. I. Ae. S.; In 
charge of Engine Research, General Motors Research 
Laboratory. 

Hanscom, Clarence Dean, M. I. Ae. S.; Consulting Aero- 
nautical Engineer. (See W. W. in Eng.) 

Hardecker, John Francis, C. E.; M. I. Ae. S.; Chief 
Draughtsman, Naval Aircraft Factory. 

Hazen, Ronald McKean, B. Sc.; M. I. Ae. S.; Engineer, 
Allison Engineering Co. 

Hegenberger, Captain (U. S. A.) Albert Francis, M. I. 
Ae. S.; Material Division, Army Air Corps. (See 
W. W. in A. A.) 

Heinkel, Ernst, Ph. D.: M. I. Ae. S.; Ernst Heinkel 
Flugzeugwerke. Germany. 

Heinrich, Albert Sigeman, M. I. Ae. S.; Aeronautical 
Development. (See W. W. in A. A. ‘25) 

Heron, Sam Dalziel, M. I. Ae. S.; Mechanical Engineer, 
Engines, Wright Field. 

Hingsburg, Frederick Charles, C. E.; M. I. Ae. S.; Chief 
Engineer, Airways Division, Dept. of Commerce. 
(See W. W. in Eng.) 

Hiscock, Thorp, M. I. Ae. S.; Communications Engineer, 
United Air Lines. 

Hobbs, Leonard Sinclair, B. Sc.; M. I. Ae. S.; Assistant 
Chief Engineer, Pratt and Whitney Aircraft Co. 
(See W. W. in A. A.) 

Hoover, Herbert, Jr., M. I. Ae. S. 

een Major (U. S. A.) Clinton Wilbur, D. Sc.; 

. I. Ae. S.; Chief Engineer, Material Division, 
yas Air Corps. (See W. W. in Eng.) 

Hubbard, Frank Simmons, B. Sc.; M. I. Ae. S.; Vice- 
apa B/J Aircraft Corporation. (See W. W. in 

ng.) 

Hudson, Raymond Arthur, M. Sc.; M. I. Ae. S.; Electri- 
cal Engineer, Goodyear Zeppelin Corp. 

Huff, Thomas Henri, B. Sc.; M. I. Ae. S.; Engineering 
Director, Management Research, Inc. (See W. W. 


in A. A.) 

Ide, John Jay, Temp. Hon. M. R. Ae. S.; M. I. Ae. S.; 
Technical Assistant in Europe, Nat'l Adv. Comm. 
for Aero. (See W. W. in A.) 

Insley, Robert, B. Sc.; M. I. Ae. S.; Vice-Pres. in charge 
of Eng., Continental Aircraft Engine Co. (See W 
W. in Eng.) 
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Jacobs, Albert R., M. I. Ae. S.; Vice-Pres. and Chief 
Engineer, Jacobs Aircraft Co. 

Johnson, Carl V., B. M. E.: M. I. Ae. S.; Aeronautical 
Engr., Bendix Brake Co. (See W. W. in Eng.) 
Johnson, Robert Earl, B. Sc.; M. I. Ae. S.; Head of Aero- 

dynamics Section, Curtiss Aeroplane €& Motor Co. 

Johnston, Samuel Paul, B. Sc.; M. I. Ae. S.; Assistant 
Editor, Aviation Magazine. 

Jones, Walter Richard, M. E.; M. I. Ae. S.; A. F. R. Ae. 
S.; Assistant Prof., Acro. Eng., Oregon State Col- 
lege. 

Kean, John Scott, B. Sc.; M. I. Ae. S.; Aeronautical En- 
gincer, Naval Aircraft Factory. 

Kemmer, First Lieut. (U. S. A.) Paul Hanes, M. I. Ae. 
S.; Post Graduate Research, California Inst. of Tech. 

Kerber, Lawrence Vincent, B. Sc.; M. I. Ae. S.; Consult- 
ing Aeronautical Engineer. (See B. B. of A.) 

Kindleberger, James Howard, M. I. Ae. S.; Chief En- 
gineer, Dougals Aircraft Co. (See W. W. in A. A.) 

Kirchner, Otto E., M. Sc.; M. I. Ae. S.; Engineer, Am- 
erican Airways. 

Kirkbride, Charles Elwell, Jr.. M. I. Ae. S.; Project 
Engineer, Naval Aircraft Factory. 

Klikoff, Waldemar Alexander, B. Sc.; M. I. Ae. S.; Aero- 
nautical Engineer, The Douglas Aircraft Co. (See 
W. W. in A. A.) 

Knack, Frederick, Ae. E.; M. I. Ae. S.; Consulting Eng. 

Knowles, Thomas A., B. Sc.; M .I. Ae. S.; Aero. En- 
gineer, Goodyear-Zeppelin Corp. 

Korvin-Kroukovsky, Boris V., M. Sc.; M. I. Ae. S.; Chief 
Engineer, Edo Aircraft Corp. 

Kraus, Comdr. (U. S. N.) Sydney Moses, M. Sc.: M. I. 
Ae. S.; Manager, Naval Aircraft Factory. 

Kurt, Franklin Thorndike, B. Sc.; M. I. Ae. S.; Chief 
— Viking Flying Boat Co. (See W. W. in 
A 


Laddon, Isaac Machlin, B. Sc.; M. I. Ae. S.: Aeronautical 
Engineer and Designer, Consolidated Aircraft Corp. 
Land, Rear Admiral (U. S. N.) Emory Scott, M. Sc.; 
M. I. Ae. S.; C. R. Ae. S.; Chief of Bureau of Con- 
— and Repair, Navy Dept. (See W. W. in 


Lane, Kenneth Mortimer, B. Sc.; M. I. Ae. S.; Consult- 
ing Aero. Engineer. 

Lansing, Raymond Possons, B. Sc.; M. I. Ae. S.; Vice- 
Pres., Eclipse Aviation Corp. 

Larsen, Agnew, M. I. Ae. S.: Vice-Pres. and Chief En- 
gineer, Autogiro Company of America. 

LaSha, Stanley S., B. Sc.; M. I. Ae. S.; Chief Engineer, 
Western Office, Aero Branch, Department of Com- 
merce. 

Lawrance, Charles Lanier, D. Sc.; M. I. Ae. S.: F. R. Ae 
S.; Pres. and Chief Engineer, Lawrance Engineering 
& Research Corp. (See W. W. in A.) 

Lederer, Jerome, M. E.; M. I. Ae. S.; Chief Engineer, 
Aero Insurance Underwriters. 

Lee, John Glessner, M. Sc.; M. I. Ae. S.; Project En- 

_ gineer, Chance Vought Corp. 

Leighton, Bruce Gardner, M. I. Ae. S.; Vice-Pres., Wright 
Aeronautical Corp. (See B. B. of A.) 

Lepere, Georges, Ing. des Arts et Manufactures: M. I. 
Ae. S.; Chief Engineer, Societe Siore & Olivier. 
France. 

Le Page, Wynn Laurence, M. I. Ae. S.; Consulting aero- 
nautical engineer. (See W. W. in A. A.) 

Lindbergh, Col. Charles Augustus, Hon. D. Sc.; M. I. 
Ae. S. (See W. W. in A.) 

Loening, Grover, B. Sc.; M. I. Ae. S.; F. R. Ae. S.; 
Grover Loening Aircraft Co. (See W. W. in A.) 

Lombard, Albert Eaton, Jr., M. Sc.; M. I. Ae. S.: In 
ere Wind Tunnel, Curtiss Aeroplane and Motor 


Luburg, Guy A., B. Sc.; M. I. Ae. S.: Chief Engineer, 
Curtiss Aeroplane and Motor Co. 
Lyon, Captain (U. S. A.) Alfred J., M. E.; M. I. Ae. S.; 
Materiel Division, Army Air Corps. (See W. W. 
in 
acCart, Lieut. Comdr. (U. S. N.) Raymond Douglas, 
Sc.; | In charge Structural 
esign, Bureau o eronautics, Navy Dept. (See 
W. W. in A. A. 
McCarthy, Charles Joseph, B. Sc.; M. I. Ae. S.; Vice-Pres. 
and Chief Engineer, Chance Vought Corp. 
MacClain, Albert Lewis, M. Sc.; M. I. Ae. S.: Chief Test 
Pilot and Aero. Engr., Pratt & Whitney Aircraft Co. 
McMullen, Capt. (U. S. A.) Clements, M. I. Ac. S.: 
Chief, Power Plant Branch, Material Division, 
Wright Field. (See W. W. in A. A.) 
Marchetti, Alessandro, A. Ing.; M. I. Ae. S.; Managing 
Director, Societe Alta Italia Savoia-Marchetti. Italy. 
Markey, Roscoe Irvin, B. M. E.; M. I. Ae. S.; Aero. En- 
gineer, General Aviation Mfg. Corp. (See W. W. 
in Eng.) 
Markham, John Raymond, M. I. Ae. S.; Assistant Prof. 
of Aeronautical Eng., Mass. Inst. of Technology. 
nall H., M. E.. M. I. Ae. S.; Installation 


Mock, Richard Maxwell, B. Sc.; M. I. Ae. S.; Assistant 
to A. H. G. Fokker. (See W. W. in A. A.) 


Moodie, T. Edward, B. Sc.; M. I. Ae. S.; Assistant Prof. 
Daniel Guggenheim School of Aeronautics, Georgia 
School of Technology. 

Mullinnix, Lt. Comdr. (U. S. N.) Henry Maston, M. Sc.: 
M. I. Ae. S.; Staff, Commander Aircraft Scouting 
Force, U. S. S. Lexington. (See W. W. in A. A.) 

Mummert, Harvey C., B. Sc.. M. I. Ae. S.; Chief En- 
gineer, Mercury Aircraft, Inc. 


Noorduyn, Robert Bernard Cornelis, M. I. Ae. S.; Execu- 
tive Engineer, Pitcairn Autogiro Co. (See W. W. 
in A. A.) 

Northrop, John K., M. I. Ae. S.; Pres., The Northrop 


Corp. 

Nutt, Arthur, B. Sc.; M. I. Ae. S.; Vice-Pres. in charge 
A Eng., Wright Aeronautical Corporation. (See W 

.in A. 

Ofenstein, C. L., B. Sc.; M. I. Ae. S.; Consulting Aero. 
Engineer. 

Olbeter, Max T., M. E.; M. I. Ae. S.; Experimental En- 
gineer, Lawrance Research and Engineering Corp. 

Olshevsky, Dimitry E., Ph. D.; M. I. Ae. S.; Research 
Engineer, Goodyear Zeppelin Corp. (See A. M. 
of S.) 

Osborn, Earl Pine, M. E.; M. I. Ae. S.; Technical En- 
gineer, B/J Aircraft Corp. (See W. W. in Eng.) 

Osborn, Robert Randolph, B. Sc.; M. I. Ae. S.; Asst. Di- 
rector of Eng., Curtiss Aeroplane and Motor Co. 
(See W. W. in A. A.) 
Page, Frederick Handley, F. R. Ae. S.; M. I. Ae. S.; 
Handley Page, Ltd., England. (See B. W. W.) 
Page, George Augustus, Jr., M. I. Ae. S.; Chief Engineer, 
Curtiss Wright Airplane Co. 

Parkins, Wright Almen, B. Sc.; M. I. Ae. S.; Experi- 
mental Engineer, Pratt and Whitney Aircraft Co. 

Pegna, Giovanni, Dr. Ing.; M. I. Ae. S.; Chief Engineer, 
Stabilimento Piaggio. Italy. 

Petroff, Alexander N., M. Sc.; M. I. Ae. S.; Director, 
School of Aeronautics, University of Wichita. 

Potez, Henry, Dipl. Ing.; M. I. Ae. S.; Administrateur, 
Societe des Aeroplanes Henry Potez.; Pres., Chambre 
Syndicale des Industries Aeronautiques. France. 

Pownall, Comdr. (U. S. N.) Charles Alan, M. Sc.; M. I. 
Ae. S.; Head, Power Plant Design Section, Bureau 
of Aeronautics, Navy Dept. 

Preston, Charles Irish, M. E.; M. I. Ae. S.; Production 
Engineer, Lawrance Engineering & Research Corp. 

Priester, Andre Allart, M. I. Ae. S.; Chief Engineer, Pan 
American Airways. 

Rasmussen, Svend A. U., M. I. Ae. S.; Aero. Engineer, 
Metalclad Airship Corp. (See W. W. in A. A.) 
Rauscher, Manfred, M. Sc.; M. I. Ae. S.; Assistant Prof. 

of Aero. Eng., Mass. Inst. of Tech. 


Raymond, Arthur E., M. Sc.; M. I. Ae. S.; Asst. Chief 
Engineer, Douglas Aircraft Co., Asst. Prof. of Aero- 
nautic, Calif. Inst. of Technology. 

Reddig, James Clendenin, B. Sc.; M. I. Ae. S.; Asst. Chief 
Engineer, Grover Loening Aircraft Co., Inc. 

Renison, William Henry, oe B. Sc.; M. I. Ae. S.; En- 
gineer, B/J Aircraft Corporation. 

Richardson, Captain (U. S. N., Ret.) Holden Chester, 
M. Sc.; M. I. Ae. S.: F. R. Ae. S.; Director of En- 
gineering, Allied Motor Industries. (See W. W. 


in A.) 

Roché, Jean Alfred, M. E.; M. I. Ae. S.; Senior Aero. 
Eng., Wright Field. 

Rosatelli, Celestino, Dr. Ing.; M. I. Ae. S.; Chief En- 
gineer, Aviazione Fiat. Italy. 

Rosendahl, Lt.-Comdr. (U. S. N.) Charles Emery, M. I. 
Ae. S.; Rigid Airship Development. (See B. B. of A.) 

Rounds, Lt. Comdr. Edward Wadsworth. U. S. N. R.; 
B. Sc.; M. I. Ae. S.; Aeronautical Engineer. 

Rowledge, Arthur John, F. R. Ae. S.; M. 1. Ae. S.; 
Assistant Chief Engineer, Rolls-Royce, Ltd., England. 

Ryder, Earle A., M. E.; M. I. Ae. S.; Chief Designing 
Engineer, Pratt and Whitney Aircraft Co. 

Sabatier, Jacques, M. I. Ae. S.; Ingenieur General de 
l'Aeronautique; Air Ministry. France. 

Sanborn, John Albert, B. Sc.; M. I. Ae. S.; Director, Pat- 
ent Research Division, Manufacturers Aircraft 
Association. 

Schildhauer, Clarence Henry, M. I. Ae. S.; Operations 
Dept., Pan American Airways. (See W. W. in Eng.) 

Schlosser, Arthur G., M. I. Ae. S.; Chief Engineer, Metal- 
clad Airship Corp. 

Schnitzer, Benjamin J., M. I. Ae. S.; in charge Structural 
Design, Goodyear-Zeppelin Corp. 

Schoonmaker, James M., Jr., M. I. Ae. S.; President, 
General Aviation Corp. 

Schwendler, William Theodore, B. Sc.; M. I. Ae. S.; 
Chief Engineer, Gruman Aircraft Engineering Corp. 
(See W. W. in A. A.) ‘ 

Seward, Clarence Lee, Jr., B. Sc.; M. I. Ae. S.: Aeronau- 
i Engineer, Bureau of Aeronautics, Navy Dept. 
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Stanley, Paul Hamar, B. Sc.; M. I. Ae. S.; A. F. R. Ae. 
S.; Aero. Engineer, Autogiro Co. of America. 
Stearns, Ray, Ph. B.; M. I. Ae. S.; Engineer, Aero. and 

Marine Dept., General Electric Co. 

Stout, William Bushnell, M. E.; M. I. Ae. S.; Pres. Stout 
Engineering Laboratories. (See W. W. in A.) 
Strang, Charles R., B. Sc.; M. I. Ae. S.; Consulting Aero- 

nautical Engineer. 

Sutton, Harry Allen, B. Sc.; M. I. Ae. S.; Aeronautical 
Engineer, Curtiss Aeroplane & Motor Company. 
Taylor, Edward Story, B. Sc.; M. I. Ae. S.: Asst. Prof. 

of Aeronautics, Mass. Inst. of Technology. 

Taylor, Philip B., Ph. B.. M. I. Ae. S.; Chief Engineer, 
Wright Aeronautical Corp. (See B. B. of A.) 
Taylor, William Haviland, B. Sc.; M. I. Ae. S.; Research 

Engineer, Goodyear-Zeppelin Corp. 

Teichmann, Frederick Kurt, Ae. E.; M. I. Ae. S.: Assis- 
tant Prof., Daniel Guggenheim School of Aeronau- 
tics, New York Univ. 

Thaden, Herbert Von, B. Sc.; M. I. Ae. S.; Factory Man- 
ager, General Aviation Corp. (See W. W. in Eng.) 


Thomas, B. Douglas, M. I. Ae. S.; Pres., Thomas-Morse 
Aircraft Corporation. 

Tillinghast, Theose E., B. Sc.; Assistant to the Pres., Pratt 
and Whitney Aircraft Co. 

Towle, Tom, B. Sc.; M. I. Ae. S.; Chief Engineer, Towle 
Aircraft Co. 

Upson, Ralph Hazlett, M. Eng.; M. I. Ae. S.; F. R. Ae. 
S.; Aeronautical Engineer. (See W. W. in A.) 
Verville, Alfred Victor, M. I. Ae. S.; Consulting Engin- 

eer. (See B. B. of A.) 

Vincent, Jesse Gurney, Hon. M. E.; M. I. Ae. S.; Vice- 
Pres. of Engineering, Packard Motor Car Co. 

Wait, William, Jr., M. I. Ae. S.; Consulting Aero. En- 
gineer. 

Walker, Charles Clement, F. R. Ae. S.; M. I. Ae. S.; Chief 
Engineer and Director, The de Havilland Aircraft 
Co., Ltd., England. (See W. W. in B. A.) 

Ware, Raymond, B. Sc.; M. I. Ae. S.; Consulting En- 
gineer (Aero Engines). (See W. W. in A. A.) 
Warner, William O., M. I. Ae. S.; Pres. Warner Aircraft 

Corp. 

Wassige, Charles Raymond, M. I. Ae. S.; General and 
Technical Manager, H. M. D. Farman. France. 
Waterman, Waldo Deane, M. E.; M. I. Ae. S.; Scheduled 
Air Transport Pilot, Trans-continental and Western 

Air, Inc. (See B. B. of A.) 

Webb, Lt. Comdr. (U. S. N.) Leland Dotson, M. Sc.; 
M. I. Ae. S.; U. S. S. Wright. (See W. W. in 
A A.) 

Webster, Commander (U. S. N.) Walter Wynne, M. Sc.; 
M I. Ae. S.; Head of Airplane Design, Bureau of 
Aeronautics, Navy Dept. (See W. W. in A. A.) 

Weeks, Walter L., M. E.: M. I. Ae. S.; Mech. Engineer, 
Aircraft Engines, Lawrance Engineering and Re- 
search Corp. 

Weihmiller, Horace Emil, B. Sc.; M. I. Ae. S.; Aeronau- 
tical Engineer. (See W. W. in A. A.) 

Westervelt, Captain (U. S. N., Ret.) George, M. Sc.; 
M. I. Ae. S.; Pres., Intercontinent Aviation, Inc. 
(See W. W. in A. A.) 

Weyerbacher, Comdr. (U. S. N.) Ralph Downs, M. Sc.; 
M. I. Ae. S.; Chief of Material Division, Bureau of 
Aeronautics, Navy Department. (See W. W. in 
A. 


White, Will Walter, M. Sc.; M. I. Ae. S.: Research 
Engineer, Aviation Dept. Standard Oil Co. of 
N. J. (See W. W. in A. A.) 

Wibault, Michel, M. I. Ae. S.; Vice-Pres. and Technical 
Director, Chantiers Aeronautiques Wibault-Penhoet. 
France. 

Wilkinson, George Shakespeare, F. R. Ae. S.; M. I. Ae. 
S.; Chief Engineer, D. Napier & Son, Ltd., England. 
(See W. W. in B. A.) 

Willgoos, Andrew Van Dean, M. I. Ae. S.; Chief En- 
gineer, Pratt and Whitney Aircraft Co. (See B. B. 
of A.) 

Wright, Theodore P., B. Sc.; M. I. Ae. S.; A. F. R. Ae. 
S.; Vice-Pres. and Director of Engineering, Curtiss 
Aeroplane and Motor Co. (See B. B. of A.) 

Zand, Stephen Joseph, Dipl. Eng.; M. I. Ae. S.; Aero- 
Research Engineer, Sperry Gyroscope, Inc. 

Zimmermann, Paul Gerhard, M. E.: M. I. Ae. S.; Con- 
sulting Engineer. (See W. W. in A. A.) 


Pilot Members 


Balchen, Bernt, Test Pilot. (See W. W. in Eng.) 
Beard, Myron Gould, Airline Pilot, American Airways. 
Bellinger, Comdr. (U. S. N.) Patrick Neison Lynch, 
Bureau of Navigation, U. S. N. (See W. W. in 
A. A.) 
Bertrandias, Major Victor E. Sales Manager and Chief 
qest Pilot, General Aviation Mfg. Corp. (See W. 
in 


Depew, Richard Henry, Jr., Vice-Pres. in charge of Fl 
ing, Aviation Country Club of Long Island. (Se 
W. W. in A. A.) 

Dolan, Charles Heave, Operations Manager, Eastern Ai 
Transport, Inc. (See B. B. of A.) 

Ervin, Major Robert Gilpin, Manager, Aviation Division 
Shell Eastern Petroleum Products, Inc. (See W. W 
in A. A.) 

Fechet, Maj. Gen. (U. S. A., Ret.) James Edmond 
National Defense Editor, Aero Digest. (See W. W 
in A.) 
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Pilot Members 


Balchen, Bernt, Test Pilot. (See W. W. in Eng.) 

Beard, Myron Gould, Airline Pilot, American Airways. 

Bellinger, Comdr. (U. S. N.) Patrick Neison Lynch, 
a5 of Navigation, U. S. N. (See W. W. in 
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Guggenheim, Hon. Harry Frank, D. Sc. (See W. W. 
in A.) 

Haizlip, James Guy, Assistant Director, Aviation Dept., 
Shell Petroleum Corp. 
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sentative, Fairchild Airplane Sales Corp. (See B. 
B. of A.) 

Hawks, Lt. Comdr. Frank Monroe, Aeronautical Advisor, 
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Jones, Charles Sherman. President, Casey Jones School 
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Lott, Egbert Phelps, Vice-Pres. in charge of Operations, 
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Schroeder, Major Rudolph William. Test Pilot and Aero- 
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Kraus, Comdr. (U. S. N.) Sydney Moses, M. Sc.: M. I. 
Ae. S.; Manager, Naval Aircraft Factory. | 

Kurt, Franklin Thorndike, B. Sc.; M. I. Ae. S.; Chief 
Engineer, Viking Flying Boat Co. (See W. W. in 
A.A 


Laddon, Isaac Machlin, B. Sc.; M. I. Ae. S.: Aeronautical 
Engineer and Designer, Consolidated Aircraft Corp. 

Land, Rear Admiral (U. S. N.) Emory Scott, M. Sc.; 
M. I. Ae. S.; C. R. Ae. S.; Chief of Bureau of Con- 
struction and Repair, Navy Dept. (See W. W. in 
A. A.) 


Lane, Kenneth Mortimer, B. Sc.; M. I. Ae. S.; Consult- 
ing Aero. Engineer. 

Lansing, Raymond Possons, B. Sc.; M. I. Ae. S.; Vice- 
Pres., Eclipse Aviation Corp. 

Larsen, Agnew, M. I. Ae. S.; Vice-Pres. and Chief En- 
gineer, Autogiro Company of America. 

LaSha, Stanley S., B. Sc.; M. I. Ae. S.; Chief Engineer, 
Western Office, Aero Branch, Department of Com- 
merce. 

Lawrance, Charles Lanier, D. Sc.; M. I. Ae. S.: F. R. Ae. 
S.: Pres. and Chief Engineer, Lawrance Engineering 
& Research Corp. (See W. W. in A.) 

Lederer, Jerome, M. E.; M. I. Ae. S.; Chief Engineer, 
Aero Insurance Underwriters. 

Lee, John Glessner, M. Sc.; M. I. Ae. S.; Project En- 
gineer, Chance Vought Corp. 

Leighton, Bruce Gardner, M. I. Ae. S.; Vice-Pres., Wright 
Aeronautical Corp. (See B. B. of A.) 

Lepere, Georges, Ing. des Arts ct Manufactures: M. I. 
Ae. S.; Chief Engineer, Societe Siore & Olivier. 
France. 

Le Page, Wynn Laurence, M. I. Ae. S.; Consulting aero- 
nautical engineer. (See W. W. in A. A.) 

Lindbergh, Col. Charles Augustus, Hon. D. Sc.; M. I. 
Ae. S. (See W. W. in A.) 

Loening, Grover, B. Sc.; M. I. Ae. S.; F. R. Ae. S.; 
Grover Loening Aircraft Co. (See W. W. in A.) 

Lombard, Albert Eaton, Jr.. M. Sc.; M. I. Ae. S.; In 
a? Wind Tunnel, Curtiss Aeroplane and Motor 


Luburg, Guy A., B. Sc.; M. I. Ae. S.: Chief Engineer, 
Curtiss Aeroplane and Motor Co. 

Lyon, Captain (U. S. A.) Alfred J., M. E.; M. I. Ae. S.; 
Materiel Division, Army Air Corps. (See W. W. 
in A. A.) 

MacCart, Lieut. Comdr. (U. S. N.) Raymond Douglas, 
M. Sc.; M. I. Ae. S.; In charge Airplane Structural 
Design, Bureau of Aeronautics, Navy Dept. (See 
W. W. in A. A.) 

McCarthy, Charles Joseph, B. Sc.; M. I. Ae. S.; Vice-Pres. 
and Chief Engineer, Chance Vought Corp. 

MacClain, Albert Lewis, M. Sc.; M. I. Ae. S.: Chief Test 
Pilot and Aero. Engr., Pratt & Whitney Aircraft Co. 

McMullen, Capt. (U. S. A.) Clements, M. I. Ae. S.: 
Chief, Power Plant Branch, Material Division, 
Wright Field. (See W. W. in A. A.) 

Marchetti, Alessandro, A. Ing.; M. I. Ae. S.; Managing 
Director, Societe Alta Italia Savoia-Marchetti. Italy. 

Markey, Roscoe Irvin, B. M. E.; M. I. Ae. S.; Aero. En- 
gineer, General Aviation Mfg. Corp. (See W. W. 
in Eng.) 

Markham, John Raymond, M. I. Ae. S.; Assistant Prof. 
of Aeronautical Eng., Mass. Inst. of Technology. 

Marshall, Alfred H., M. E.: M. I. Ae. S.; Installation 
Engineer, Pratt and Whitney Aircraft Co. 

Martin, Glenn L., Hon. D. Sc.; M. I. Ae. S.; F. R. Ae. 
S.; Pres., Glenn L. Martin Co. (See W. W. in A.) 

Martin, H. S.; M. Sc.; M. I. Ae. S.; President, Penn- 
sylvania Airlines. (See W. W. in A. A.) 

Mayo, Major Robert Hobart, M. A. (Sc.); F. R. Ae. S.: 
M. I. Ae. S.; Consulting Engineer, Joint Aviation 
Advisory Committee of Lloyds Register. England. 
(See W. W. in B. A.) 

Mead, George Jackson, M. I. A. S.; A. F. R. Ae. S.; 
Vice-Pres., United Aircraft and Transport Corp. 
(See W. W. in A.) 

Menasco, Albert Sidney, M. I. Ae. S.; President, Menasco, 
Motors, Inc. (See B. B. of A.) 

Milburn, Lessiter C., B. Sc.; M. I. Ae. S.. Chief Engin- 
eer, Glenn L. Martin Co. (See W. W. in A. A.) 

Miller, William H., M. Sc.; M. I. Ae. S.; A. F. R. Ae. S.: 
Chief Engineer, B-J. Corp. (See W. W. in Eng.) 

Milne, Richard Sager, E. E.; M. I. Ae. S.; Radio and 
Electrical Engineer, Naval Aircraft Factory. 


Mitchell, Reginald posaph, F. R. Ae. S.; M. I. Ae. S.; 
Director and Chief Designer, The Supermarine Avia- 
tion Works (Vickers) L 


td., England. (See W. W. 
in B. A.) 


ngineer, 


of S.) 
Osborn, Earl Pine, M. E.; M. I. Ae. S.; Technical En- 
gineer, B/J Aircraft Corp. (See W. W. in Eng.) 
Osborn, Robert Randolph, B. Sc.; M. I. Ae. S.; Asst. Di- 
rector of Eng., Curtiss Aeroplane and Motor Co. 
(See W. W. in A. A.) 

Page, Frederick Handley, F. R. Ae. S.; M. I. Ae. S.; 
Handley Page, Ltd., England. (See B. W. W.) 
Page, George Augustus, Jr., M. I. Ae. S.; Chief Engineer, 

Curtiss Wright Airplane Co. 

Parkins, Wright Almen, B. Sc.; M. I. Ae. S.; Experi- 
mental Engineer, Pratt and Whitney Aircraft Co. 

Pegna, Giovanni, Dr. Ing.; M. I. Ae. S.; Chief Engineer, 
Stabilimento Piaggio. Italy. 

Petroff, Alexander N., M. Sc.; M. I. Ae. S.; Director, 
School of Aeronautics, University of Wichita. 

Potez, Henry, Dipl. Ing.; M. I. Ae. S.; Administrateur, 
Societe des Aeroplanes Henry Potez.; Pres., Chambre 
Syndicale des Industries Aeronautiques. France. 

Pownall, Comdr. (U. S. N.) Charles Alan, M. Sc.; M. I. 
Ae. S.; Head, Power Plant Design Section, Bureau 
of Aeronautics, Navy Dept. 

Preston, Charles Irish, M. E.; M. I. Ae. S.; Production 
Engineer, Lawrance Engineering & Research Corp. 

Priester, Andre Allart, M. I. Ae. S.; Chief Engineer, Pan 
American Airways. 

Rasmussen, Svend A. U., M. I. Ae. S.; Aero. Engineer, 
Metalclad Airship Corp. (See W. W. in A. A.) 
Rauscher, Manfred, M. Sc.; M. I. Ae. S.; Assistant Prof. 

of Aero. Eng., Mass. Inst. of Tech. 


Raymond, Arthur E., M. Sc.; M. I. Ae. S.; Asst. Chief 
Engineer, Douglas Aircraft Co., Asst. Prof. of Aero- 
nautic, Calif. Inst. of Technology. 

Reddig, James Clendenin, B. Sc.; M. I. Ae. S.; Asst. Chief 
Engineer, Grover Loening Aircraft Co., Inc. 

Renison, William Henry, af B. Sc.; M. I. Ae. S.; En- 
gineer, B/J Aircratt Corporation. 

Richardson, Captain (U. S. N., Ret.) Holden Chester, 
M. Sc.; M. I. Ae. S.; F. R. Ae. S.; Director of En- 
gineering, Allied Motor Industries. (See W. W. 
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Roché, aid Alfred, M. E.; M. I. Ae. S.; Senior Aero. 
Eng., Wright Field. 
Rosatelli, Celestino, Dr. Ing.; M. I. Ae. S.; Chief En- 

gineer, Aviazione Fiat. Italy. 

Rosendahl, Lt.-Comdr. (U. S. N.) Charles Emery, M. I. 
Ae. S.; Rigid Airship Development. (See B. B. of A.) 

Rounds, Lt. Comdr. Edward Wadsworth. U. S. N. R.; 
B. Sc.; M. I. Ae. S.; Aeronautical Engineer. 

Rowledge, Arthur John, F. R. Ae. S.; M. I. Ae. S.; 
Assistant Chief Engineer, Rolls-Royce, Ltd., England. 

Ryder, Earle A., M. E.; M. I. Ae. S.; Chief Designing 
Engineer, Pratt and Whitney Aircraft Co 

Sabatier, Jacques, M. I. Ae. S.; Ingenieur General de 
l'Aeronautique; Air Ministry. France. 

Sanborn, John Albert, B. Sc.; M. I. Ae. S.; Director, Pat- 
ent Research Division, Manufacturers Aircraft 
Association. 

Schildhauer, Clarence Henry, M. I. Ae. S.; Operations 
Dept., Pan American Airways. (See W. W. in Eng.) 

Schlosser, Arthur G., M. I. Ae. S.; Chief Engineer, Metal- 
clad Airship Corp. 

Schnitzer, Benjamin J., M. I. Ae. S.; in charge Structural 
Design, Goodyear-Zeppelin Corp. 

Schoonmaker, James M., Jr., M. I. Ae. S.; President, 
General Aviation Corp. 

Schwendler, William Theodore, B. Sc.; M. I. Ae. S.; 
Chief Engineer, Gruman Aircraft Engineering Corp. 
(See W. W. in A. A.) i 

Seward, Clarence Lee, Jr., B. Sc.; M. I. Ae. S.; Aeronau- 
tical Engineer, Bureau of Aeronautics, Navy Dept. 

Seymour, Lester D, E. E.; M. I. Ae. S.; Pres., Ainerican 
Airways. (See W. W. in A. A.) 


Shangraw, Clayton C., M. I. Ae. S.; Supt. of Communi- 


cation, American Airways. 

Shoemaker, Lt. Comdr. (U. S. N.) James Marshall, M. 
Sc.; M. I. Ae. S.; Assembly and Repair Officer, 
Naval Air Station, Pensacola. (See W. W. in A. A.) 

Short, Mac, M. Sc.; M. I. Ae. S.; Vice-Pres., and Chief 
Engineer, Stearman Aircraft Co. 

Sikorsky, Igor I., M. I. Ae. S.; Vice-Pres. and Chief Eng., 
Sikorsky Aviation Corp. (See W. W. in A.) 

Smith, Marshall Andrew, Jr., M. I. Ae. S.; Development 
Engineer, Bendix Brake Co. 

Smith, Wesley Leland, M. I. Ae. S.; Research Engineer 
and Pilot. (See W. W. in A. A.) 

Soucek, Zeus, M. I. Ae. S.; Executive Engineer, Eclipse 
Aviation Corp. 

Sperry, Elmer Ambrose, Jr.. M. I. Ae. S.; Engineer, 
Sperry Products, Inc. 

Spillinger, Harry Gordon, M. I. Ae. S.; Experimental 
Test Engineer, Lawrance Engineering and Research 


orp. 
Stalb, Ralston, M. I. Ae. S.; Engineer, Grumman Aircraft 
Engineering Co. (See W. W. in A. A.) 
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and Whitney Aircraft Co. 

Towle, Tom, B. Sc.; M. I. Ae. S.; Chief Engineer, Towle 
Aircraft Co. 

Upson, Ralph Hazlett, M. Eng.; M. I. Ae. S.; F. R. Ae. 
S.; Aeronautical Engineer. (See W. W. in A.) 
Verville, Alfred Victor, M. I. Ae. S.; Consulting Engin- 

eer. (See B. B. of A.) 

Vincent, Jesse Gurney, Hon. M. E.; M. I. Ae. S.; Vice- 
Pres. of Engineering, Packard Motor Car Co. 

Wait, William, Jr., M. I. Ae. S.; Consulting Aero. En- 
gineer. 

Walker, Charles Clement, F. R. Ae. S.; M. I. Ae. S.; Chief 
Engineer and Director, The de Havilland Aircraft 
Co., Ltd., England. (See W. W. in B. A.) 

Ware, Raymond, B. Sc.; M. I. Ae. S.; Consulting En- 

gineer (Aero Engines). (See W. W. in A. A.) 

Warner, William O., M. I. Ae. S.; Pres. Warner Aircraft 


Corp. 

Wassige, Charles Raymond, M. I. Ae. S.; General and 
Technical Manager, H. M. D. Farman. France. 
Waterman, Waldo Deane, M. E.; M. I. Ae. S.; Scheduled 
Air Transport Pilot, Trans-continental and Western 

Air, Inc. (See B. B. of A.) 

Webb, Lt. Comdr. (U. S. N.) Leland Dotson, M. Sc.; 
M. I. Ae. S.; U. S. S. Wright. (See W. W. in 
AA.) 

Webster, Commander (U. S. N.) Walter Wynne, M. Sc.; 
M I. Ae. S.; Head of Airplane Design, Bureau of 
Aeronautics, Navy Dept. (See W. W. in A. A.) 

Weeks, Walter L., M. E.. M. I. Ae. S.; Mech. Engineer, 
Aircraft Engines, Lawrance Engineering and Re- 
search Corp. 

Weihmiller, Horace Emil, B. Sc.; M. I. Ae. S.; Aeronau- 
tical Engineer. (See W. W. in A. A.) 

Westervelt, Captain (U. S. N., Ret.) George, M. Sc.; 
M. I. Ae. S.; Pres., Intercontinent Aviation, Inc. 
(See W. W. in A. A.) 

Weyerbacher, Comdr. (U. S. N.) Ralph Downs, M. Sc.; 
M. I. Ae. S.; Chief of Material Division, Bureau of 
Aeronautics, Navy Department. (See W. W. in 
A.A 


White, Will Walter, M. Sc.; M. I. Ae. S.; Research 
Engineer, Aviation Dept. Standard Oil Co. of 
N. J. (See W. W. in A. A.) 

Wibault, Michel, M. I. Ae. S.; Vice-Pres. and Technical 
Director, Chantiers Aeronautiques Wibault-Penhoet. 
France. 

Wilkinson, George Shakespeare, F. R. Ae. S.; M. I. Ae. 
S.; Chief Engineer, D. Napier & Son, Ltd., England. 
(See W. W. in B. A.) 

Willgoos, Andrew Van Dean, M. I. Ae. S.; Chief En- 
gineer, Pratt and Whitney Aircraft Co. (See B. B. 
of A. 

Wright, Theodore P., B. Sc.; M. I. Ae. S.; A. F. R. Ae. 
S.; Vice-Pres. and Director of Engineering, Curtiss 
Aeroplane and Motor Co. (See B. B. of A.) 

Zand, Stephen Joseph, Dipl. Eng.; M. 1. Ae. S.; Aero- 
Research Engineer, Sperry Gyroscope, Inc. 

Zimmermann, Paul Gerhard, M. E.: M. I. Ae. S.; Con- 
sulting Engineer. (See W. W. in A. A.) 


Pilot Members 


Balchen, Bernt, Test Pilot. (See W. W. in Eng.) 

Beard, Myron Gould, Airline Pilot, American Airways. 

Bellinger, Comdr. (U. S. N.) Patrick Neison Lynch, 
Bureau of Navigation, U. S. N. (See W. W. in 
A. A.) 

Bertrandias, Major Victor E. Sales Manager and Chief 
Test Pilot, General Aviation Mfg. Corp. (See W. 
W. in A. A.) 

Bingham, Hiram, Ph. D.; President, National Aeronautic 
Association. (See W. W. in A.) 

Bragg, Caleb Smith. Director, Bendix Aviation Corp. 
(See W. W. in A. A.) 

Brooks, Capt. Arthur Raymond, B. Sc.; Supervisor, Air 
Group, Bell Telephone Laboratories, Inc. (See B. 
B. of A.) 

Brow, Lt. Comdr. (U. S. N.) Harold James, ,Executive 
Officer, V. T. Squadron 2B A. B. F., U. S. N. 
(See W. W. in A. A.) 

Campbell, Douglas, W. R. Grace & Co. 

Carroll, Thomas, Management and Research, Inc. (See 
W. W. in A. A.) 


Chamberlin, Col. Clarence Duncan, Pres., New York and 
New England Airways, Inc. (See W. W. in A.) 
Chandler, Col. (Ret.) Charles de Forest. R. Ae S.; Aero- 

nautic Editor, Ronald Press Co. (See W. W. in A.) 
Cleveland, Ephraim Watkins, Test Pilot, Cleveland: Pneu- 
matic Tool Co. (See B. B. of A.) 

Coffyn, Capt. Frank Trenholm, Early Wright Pilot, with 
Crouch-Bolas Aircraft Corp. (See B. B. of A.) 
Courtney, Francis Thomas, Test Pilot. (See B. B. of A.) 
Crosswell, William Jefferson, B. Sc.; Flight Testing and 

Sales Pilot, Curtiss Aeroplane and Motor Co. 


B. of A.) 


Hawks, Lt. Comdr. Frank Monroe, Aeronautical Advisor, 
The Texas Co. (See B. B. of A 


Jones, Charles Sherman. President, Casey Jones School 
of Aeronautics. (See B. B. of A.) 


Landis, Major Reed G., Chairman, Illinois Aeronautics 
Commission. (See W. W. in A. A.) 


Lott, Egbert Phelps, Vice-Pres. in charge of Operations, 
National Air Transport. 

McAvoy, William Henry, Chief Test Pilot, Natl. Advisory 
Comm. for Aeronautics. 

McClellan, Stephen A., B. Sc.; United Aircraft and Trans- 
port Corp. 

ee eg William Patterson, Jr., Lawyer. (See W. 

in 

Macready, Major John Arthur, Manager, Aviation De- 
partment, Shell Oil Company. (See B. B. of A.) 

Mattern, Col. James J., Test Pilot. 

Parkin, Walter F. Jr., Chief Inspector, (Western Division) 
Aeronautics Branch, Department of Commerce. (See 
B. B. of A.) 

Post, George Birkbeck, Vice-Pres., Edo Aircraft Corpo- 
ration. (See W. W. in A. A.) 

Pratt, Brig. Gen. (U. S. A.) Henry Conger. Assistant 
Chief, Army Air Corps. (See W. W. in Eng.) 
Rittenhouse, Lieut. Comdr. (U. S. N.) David, Naval 

Aviator. 
Schroeder, Major Rudolph William. Test Pilot and Aero- 
nautical Consultant. (See B. B. of A.) 


Shelmerdine, Lieut. Col. Francis Claude, M.; Director 
of Civil Aviation, Air Ministry. England. (See 
B. W. W.) 


Taylor, James Blackstone, Jr. Pres., Upressit Products 
Corporation; Test Pilot and Aeronautical Consultant. 
(See W. W. in A. A.) 


Tomlinson, Lt. Comdr. (U. S. N.) Daniel Webb, Assis- 
tant to the Pres., Transcontinental & Western Air, 
Inc. (See B. B. of A.) 


are (U. S. N.) John Henry. (See W. W. 
in 


Westover, Brig. Gen. (U. S. A.) Oscar, Asst. Chief of 
Air Corps, U. S. Army. (See B. B. of A.) 

Wheatley, William Ballantine, Chief Test Pilot, Consoli- 
dated Aircraft Corp. (See W. W. in A. A.) 

White, Henry James, Aviation Representative, Socony: 
Vacuum, Inc. (See W. W. in A. A.) 

Wright, Burdette Shields, E. E.; Vice-Pres., Curtiss: 
Wright Corp. and Curtiss Aeroplane and Motor Co, 
(See B. B. of A.) 

Young, Hon. Clarence Marshall. Assistant Secretary of 
Commerce for Aeronautics, Department of Com, 
merce. (See W. W. in A.) 


Industrial Members 


Adams, Porter Hartwell. Chairman Ex. Comm., National 
Acronautics Association. (See W. W. in A.) 
Allard, John S. Executive, Curtiss Wright Corporatio 
Angell, William Robert, Pres. Continental Motors Corp. 
and Continental Aircraft Engine Co. (See W. W, 
in A.) 
Asplundh, Edwin T., B. Sc.; Vice-Pres. and General Ma 
ager, Pitcairn Autogiro Co. 
Barndt, Charles Franklin. Pres. and Gen. Manager, Grea 
Lakes Aircraft Corporation. 
Beal, Walter Hubert, B. Sc.: Pres. and General Manager 
Lycoming Manufacturing Co. 
Beckers, Williany Gerard, Ph. D.; Manufacturing Chemist 
(Scc W. W. in A.) 
Beech, Walter H., Pres., The Beech Aircraft Co. 
Bell, Lawrence D., Vice-Pres. and General Manager, Con 
solidated Aircraft Corp. 
Bell, Luther K., General Manager, Aeronautical Cham 
ber of Commerce of America. 
Bendix, Vincent, Pres., Bendix Aviation Corp. (See W 
W. in A.) 
Berchtold, William Edward, Manager, Transport Section 
Aeronautical Chamber of Commerce. 
Biddlecombe, Conrad Herbert. Instructor in Air Trans 
port, N. Y. University. 
Bradley, Samuel Stewart. General Manager, Manufac 
turers Aircraft Association. (See W. W. in A.) 
Breckenridge, Col. Henry, Lawyer. (See W. W. in A.) 
Brimhall, Dean R., Ph. D.; Pres., Utah Pacific Airways 
Inc. (See A. M. of S.) 
Brown, Donald Lamont, Pres., Pratt & Whitney Aircraft 
Co. 
Brukner, Clayton John. Pres. Waco Aircraft Co. 
Burden, William Armistead Moale, Aviation Research 
Scudder, Stevens & Clark. 
Callan, Comdr. John Lansing, Manufacturer. (See W. 
W. in A. A.) 


’ 


Ae. S.; 


igineer, 


Experi- 
gineer, 
rector, 


rateur, 
ambre 


e. 
M. I. 
Bureau 
Huction 
Corp. 
r, Pan 
gineer, 
t Prof. 
Chief 
Aero- 
Chief 
En- 
ester, 
of En- 
Aero. 
ef En- 
M. I. 
of A.) 


gland. 
signing 
ral de 


br, Pat- 
ircraft 


rations 
Eng.) 
Metal- 


uctural 


bsident, 


Ae. S.; 
Corp. 


pronau- 


Dept. 
nerican 


muni- 


gineer 
clipse 
gineer, 


imental 
search 


ircraft 


pronautical Corp. (See B. B. of A.) 

Taylor, William Haviland, B. Sc.; M. I. Ae. S.; Research 
Engineer, Goodyear-Zeppelin Corp. 

Teichmann, Frederick Kurt, Ae. E.; M. I. Ae. S.:; Assis- 
tant Prof., Daniel Guggenheim School of Aeronau- 
tics, New York Univ. 

Thaden, Herbert Von, B. Sc.; M. I. Ae. S.; Factory Man- 
ager, General Aviation Corp. (See W. W. in Eng.) 


Thomas, B. Douglas, M. I. Ae. S.; Pres., Thomas-Morse 
Aircraft Corporation. 

Tillinghast, Theose E., B. Sc.; Assistant to the Pres., Pratt 
and Whitney Aircraft Co. 

Towle, Tom, B. Sc.; M. I. Ae. S.; Chief Engineer, Towle 
Aircraft Co. 

Upson, Ralph Hazlett, M. Eng.; M. I. Ae. S.; F. R. Ae. 
S.; Aeronautical Engineer. (See W. W. in A.) 
Verville, Alfred Victor, M. I. Ae. S.; Consulting Engin- 

eer. (See B. B. of A.) 

Vincent, Jesse Gurney, Hon. M. E.; M. I. Ae. S.; Vice- 
Pres. of Engineering, Packard Motor Car Co. 

Wait, William, Jr., M. I. Ae. S.; Consulting Aero. En- 

ineer. 

Walker, Charles Clement, F. R. Ae. S.; M. I. Ae. S.; Chief 
Engineer and Director, The de Havilland Aircraft 
Co., Ltd., England. (See W. W. in B. A.) 

Ware, Raymond, B. Sc.; M. I. Ae. S.; Consulting En- 
gineer (Aero Engines). (See W. W. in A. A.) 
Warner, William O., M. I. Ae. S.; Pres. Warner Aircraft 

Corp. 

Wassige, Charles Raymond, M. I. Ae. S.; General and 
Technical Manager, H. M. D. Farman. France. 
Waterman, Waldo Deane, M. E.; M. I. Ae. S.; Scheduled 
Air Transport Pilot, Transcontinental and Western 

Air, Inc. (See B. B. of A.) 

Webb, Lt. Comdr. (U. S. N.) Leland Dotson, M. Sc.; 
M. I. Ae. S.; U. S. S. Wright. (See W. W. in 
AA.) 

Webster, Commander (U. S. N.) Walter Wynne, M. Sc.; 
M I. Ae. S.; Head of Airplane Design, Bureau of 
Aeronautics, Navy Dept. (See W. W. in A. A.) 

Weeks, Walter L., M. E.. M. I. Ae. S.; Mech. Engineer, 
Aircraft Engines, Lawrance Engineering and Re- 
search Corp. 

Weihmiller, Horace Emil, B. Sc.; M. I. Ae. S.; Aeronau- 
tical Engineer. (See W. W. in A. A.) 

Westervelt, Captain (U. S. N., Ret.) George, M. Sc.: 
M. I. Ae. S.; Pres., Intercontinent Aviation, Inc. 
(See W. W. in A. A.) 

Weyerbacher, Comdr. (U. S. N.) Ralph Downs, M. Sc.; 
M. I. Ae. S.; Chief of Material Division, Bureau of 
Aeronautics, Navy Department. (See W. W. in 
A. A.) 


White, Will Walter, M. Sc.; M. I. Ae. S.; Research 
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(Continued from page 28) 


But occasionally—even in these days when the pressure of the present is on us—it is 
interesting, perhaps a bit amusing, to steal a backward glance to see how far we 
have come and how we got from there to here. Inevitable birthdays and anniversaries 
offer convenient excuses. This is one such occasion. 
founded in the Fall of 1932, the Institute is now rounding out its first 25 years 
of service. Dr. Clark Millikan of GALCIT, one of our distinguished 
Past Presidents, in addressing a luncheon at the recent [AS Summer Meeting in 
Los Angeles, took a backward look at the Institute’s first Quarter Century. Although 
his remarks were not intended originally for publication, they seemed 
interesting, amusing, and appropriate enough for reproduction in the pages 
immediately following. 
Old Hands will possibly feel a nostalgic twinge at Clark’s references to the Good Old 
Days at Columbia, to the Multi-Bellied Beta, and to Monsieur Picon. Younger 
Generations (which included most of his audience—and most of our readers) will 
possibly be confused, bemused, and/or amused at the simple prewar 
antics of the Old Boys. In any case, it was lots of fun, and out of those 
(relatively) carefree days came the Institute of the Aeronautical Sciences of 1957. 
We owe a debt of gratitude to those who believed enough in the embryo 
institution of 1932 to join it and to support it. We think enough of them to print 
their names in the folded insert. This is, in fact, a reprint of the original list 
of members who were the TAS in 1932. It is amazing how many of them are still 
with us. Time and normal attrition have taken their toll, but an extraordinary 
number of the original lot may be found in the pages of the Roster Section, which 
also appears in this issue. It is an interesting game to compare their 
business connections and positions then and now. Without becoming statistical, 
we can say that most of today’s leaders in aeronautics were Founder Members of 
this Organization. 
And so in this way, we salute the men of our own “Twenty-Five Year Club.” We 
hand them no special buttons to wear, no engraved certificates to hang in their 
offices—only our profound thanks for their belief in the original idea. They supported 
us with their time and money when it was needed most. Many of them have 
since served the Institute well as Officers and Members of the Council. ““They 
made us what we are today.” We hope they are satisfied. 
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REFLECTIONS ON OUR 


First varter Ci cntUury 


A PAST PRESIDENT LOOKS BACK 


L, IS ALMOST INVARIABLY true that the creation of a 
new organization or institution begins with a concept 
brought to focus and to initial realization by one or two 
far-seeing, courageous, and effective men. The case 
Our two men were Dr 
Jerome C. Hunsaker and Major Lester D. Gardner 
In 1928, feeling that there was in this country an unful 


of the IAS is no exception. 


filled need for a society concerned with the technical 
and scientific aspects of aeronautics, they wrote to the 
President of the Royal Aeronautical Society, which for 
decades had most effectively served just such a purpose 
They asked 
for information on the objectives and the means for 


for the British aeronautical community. 


their attainment which had proved so successful in 
England, and they received most generous and detailed 
replies. It appeared that a society in this country 
might well be patterned on the British predecessor in 
The time, 
however, was not then propitious, and the matter was 


many respects. This has, in fact, occurred. 


Dr. Millikan’s remarks were presented as a luncheon speech 
at the IAS National Summer Meeting, Los Angeles, Calif., June 
17-20, 1957. 


*¢..Past Presidents of the In 


1933 
J. C. Hunsaker 


1934 
C. L. Lawrance 


1935 
D. W. Douglas 


dropped for nearly 5 years. It was revived in October, 


1932. when Hunsaker and Gardner met with Ed 
Aldrin, Charles Lawrance, Grover Loening, Earl 


Osborn, and Edward Warner. The group decided to 
spark-plug the founding of an aeronautical scientific 
society. Ed Warner suggested the name which was 
enthusiastically received and has been our official 
designation ever since. Within less than 2 weeks, by 
October 15, 1952, the incorporation papers had been 
drafted, approved, and officially filed in Albany, and 
the Institute of the Aeronautical Sciences was legally in 
business. Within a few days the incorporators had met 
and a 
Board of Directors called the Council. 


and elected temporary officers twelve-man 

Most impor 

tantly, they appointed Lester Gardner to be Secretary. 
Now 


organizational ability, energy, and drive which he 


Lester could begin exercising the amazing 


devoted for so many subsequent years to the Institute's 
activities and growth. The office was set up in his 
home and from it were issued invitations to leaders in 
aeronautics in the United States and abroad to join the 
new organization. A Constitution and By-Laws were 


carefully prepared after diligent research into the 


stitute, leaders in science and 
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1936 
G. L. Martin 


1938 
T. P. Wright 


1939 
G. W. Lewis 
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Clark B. Millikan 
IAS Past President, 1937 


Director, Guggenheim Aeronautical Laboratory 
California Institute of Technology 


ber, corresponding documents of analogous scientific socie- 
Ed ties. Plans and arrangements were made for a Found- 
Earl ers’ Meeting at Columbia University in New York on 
cd to January 26, 1933. 
ntific This meeting, which was attended by some 140 of 
was the new members, started with a technical session of 
ficial presented papers which I shall discuss further a little 
s, by later. At the business meeting immediately following, 
been | it was reported that the total dues-paying membership 
and had already attained the number of 408 (see Editorial 
lly in | insert, this issue) and that the net assets stood at some 
lmet | $1,500. In the euphoric atmosphere engendered by 
man | these figures the membership approved the Constitu- 
apor tion and By-Laws, re-elected the Council as already 
ary. constituted on a temporary basis, and recessed to 
azing permit the Council to re-elect the previously temporary 
h he officers. Thus at the Institute's very inception were 
tute’s firmly established the traditions of a large and repre- 
n his sentative technical membership, of brief and smooth- 
ers in running annual business meetings, and of financial 
n the solvency, which have ever since characterized our 
were operations. 
» the For at least the first 10 years of the Institute’s life, 


the annual January meetings were held at Columbia 
University. 


They included rapidly growing technical 
sessions, the business meeting, and an annual dinner 
which, in the early years, was called a Smoker. This 
later developed into the glittering, enormous, and 
formal Honors Night Dinner but was originally a re- 
laxed and highly informal affair. 
pated with some regularity in the Columbia gatherings 


Those who partici- 
will always have nostalgic memories of them: the long 
subway ride out to the University with the high prob- 
ability, for non-New Yorkers, of finding oneself far in 
the Bronx and on the wrong train; the frigid walks to 
and from the Physics building across the snowy campus; 
the academic atmosphere of the lecture halls in which 
the papers were presented; the inimitable and oft-told 
tale by Charlie Lawrance of the exploits of Monsieur 
Picon; and the magnificent demonstrations which 


industry, have contributed immeasurably to LAS progress.” 


1940 1941 1942 
F. W. Caldwell 


is J. H. Doolittle H. L. Hibbard 


1943 1944 1945 
H. L. Dryden 


R. H. Fleet C. H. Colvin 
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Luis de Florez’ fertile mind concocted for the Smokers 
and which he presented with the able assistance of such 
fellow conspirators as Casey Jones and Ed Aldrin. 
Two of these will never be forgotten by those privi 
leged to witness them. One, a true electronic invention, 
was called a “Compound, Regenerative Air Regula 
tions Disintegrator and Decoder’ and was a most 
fabulous Rube Goldberg device. The other, a triumph 
of conceptual creation, was a simple symbol filling a 
need which every engineer had, at least subconsciously, 
felt and which had never before been satisfied. It was 
described by its inventor as being designed ‘‘for use by 
engineers when they reach a point in a formula where 
they wish to insert a sound resembling a Bronx cheer. 
Its shape was illustrated by a chart which showed the 
symbol to be essentially the second letter of the Greek 
alphabet with numerous convolutions added; the name 
of “‘Multi-Bellied Beta’ was assigned to it, and the 
sound it represented was graphically illustrated by the 
inventor’s blowing through a wooden tube with a short 
thin-walled rubber tube attached to its end. A fair 
approximation can be achieved with only the tongue 
and lips after a certain amount of practice. 

So much for the reminiscences. In reviewing the 
Institute’s accomplishments and developments since 
these simple and unsophisticated beginnings, time 
permits only a brief mention of some of the outstanding 
features. The membership has grown from the original 
408 persons to over 12,000 graded members and 3,000 
student members. The latter provides the Society's 
analog of a most substantial industry backlog. Student 
Branches have been established at every academic 
institution offering aeronautical engineering courses, 
and the Institute expends much effort to ensure that 
they are kept active and up to date. The half-million 
dollar Minta Martin Aeronautical Student Fund given 
to the Institute by the late Glenn L. Martin has made it 
possible to organize Regional Student Conferences 
throughout the country (eight were held this spring) at 
which student papers are presented and judged for 
awards. The local winners are again judged, and 
national prizes are awarded for the most outstanding. 

The original 1-day Annual Meeting has developed 
into 2-, 3-, or 4-day sessions, one in New York and the 
other here in Los Angeles. Over 2,500 persons attended 
last January's New York meeting where some {0 
technical papers were delivered at 26 separate sessions. 
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At the banquets associated with these two Annual 
Meetings are presented the six major awards of which 
the Institute has become custodian. These recognize 
and honor outstanding individual accomplishments in 
a variety of aeronautical fields. In addition to these 
two general meetings many shorter meetings, confer 
ences, and symposia are held throughout the country. 
Certain of these are classified and require security 
clearance as do many of the visits which the Institute 
sponsors to military and naval test centers, research 
establishments, aircraft carriers, and other facilities of 
technical interest. 

As mentioned earlier, the IAS owed much to the 
Royal Aeronautical Society in its initial organization. 
The relations between the two societies have become 
increasingly close over the past 10 years, through the 
biennial Anglo-American Conferences, the sixth of 
Similar 
intimate relations obtain with the recently formed 
Canadian Aeronautical Institute. 


which will convene in England this September. 


On the broader international scene the IAS has par- 
ticipated actively in the numerous functions of the 
NATO organization AGARD, the Advisory Group for 
Aeronautical Research and Development. Beginning 
this year the Institute is playing a leading role in the 
establishment of a series of International Congresses in 
the Aeronautical Sciences, with financial support from 
the Daniel and Florence Guggenheim Fund. These 
conferences are to be held during years alternate to the 
Anglo-American Conferences, and it is hoped that all 
nations having aeronautical interests will participate, 
regardless of military or political complexion. 

The Institute’s physical facilities have had a spec- 
tacular growth from the original headquarters office in 
The first move was to a small 
office in the then new RCA building. This continued 
to expand until finally our own building at 2 East 64th 
Street was purchased in 1945 with the financial assist- 


Lester Gardner's home. 


ance of the aircraft industry. This now serves as the 
national headquarters in which work the great majority 
of the Institute’s staff of some 80 persons. The 
growing importance of West Coast aeronautical 
activities during World War II resulted in the estab- 
lishment of a Western Regional Office with headquar 
ters in the modern and commodious building which was 
erected in Los Angeles in 1948. It, and the somewhat 
smaller San Diego building constructed the following 
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year, were made possible by local contributions. 
These three IAS buildings house the New York libraries 
and Aeronautical Museum, the Pacific Aeronautical 
Library, and the Aircraft Technical Film Indexing 
Project, respectively, and give the Institute library 
and technical document facilities unequaled by those of 
any comparable society. 
,_jThe above examples of the Institute’s activities and 
facilities give some impression of the scope and breadth 
of its participation in the aeronautical life of the 
country and the world. It is my own feeling, however, 
that its greatest contribution lies in the scientific and 
technical advances which it stimulates by its technical 
meetings and disseminates through its publications, 
primarily the original JOURNAL OF THE AERONAUTICAL 
SCIENCES and its more recent (1941), more engineering 
slanted AERONAUTICAL ENGINEERING REVIEW. 

The combining the two 
aspects of presentation and discussion of technical 


first such contribution, 
material at a meeting and of publication, is contained 
in the Proceedings of the Founders Meeting already re- 
ferred to. Five short papers and one longer one are 
included in this thin little volume published in 1933. 
Dr. James Kimball discussed weather over the North 
Atlantic which at that time had been traversed nonstop 
by 20 airplanes and was just on the threshold of be- 
coming an air route. Jimmie Doolittle described an 
extraordinary series of flight experiences during a 
program to improve the stability of the Laird 1952 
Racer so that an ordinary mortal could cope with it. 
George Lewis gave an extensive survey of recent aero- 
nautical research and presented the first of what de- 
veloped into an extensive series of reports on the 
magnificent experimental facilities of the NACA. Ed 
Warner made a plea for more use of science and less 
reliance on empiricism and ‘‘horse-sense’”’ in airplane 
design. A quotation from the written account of his 
paper reads: “It would be a good thing for every 
engineering staff to have at least one member whose 
sole duty it would be to keep abreast of advances in the 
underlying sciences, in aerodynamic theory, and in the 
theory of structures, and to press their practical appli- 
cations constantly upon the attention of his superiors 
on the staff.” It would seem that his advice has been 
more than heeded in the 25 years since it was given! 
Professor Auguste Piccard discussed the nature of the 
stratosphere and predicted that eventually it might be 
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possible for airplanes flying at an altitude of some 50,000 
ft. to attain a maximum speed of 450 m.p.h. Professor 
C. F. Taylor in discussing power-plant development 
pleaded for the adoption of forged cylinder heads, 
reduction gearing for propeller drives, and fuel injection. 

The following year saw the birth of the Institute’s 
famous JOURNAL whose first issue appeared in January, 
1934, and which has continued ever since as the leading 
periodical covering the scientific aspects of the country’s 
aeronautical life. A review of the papers which have 
appeared in it over the past 25 years, carried out by 
Karl Bergey of the Los Angeles Section, has revealed 
the extraordinary breadth and significance of the con- 
tributions to aeronautical science which the JoURNAL 
has presented. Even a listing of the outstanding ex- 
amples would require far more space than is available 
here. Accordingly I have selected just a few samples 
which appeared during the early years so that a com- 
parison might be made between the subjects receiving 
most attention 20 to 25 years ago and those which 
are of greatest interest today. 

The first paper in the initial issue was von Karman’s 
“Turbulence Skin 
During the next few years fundamental contributions 


classical review, and Friction.” 
to this general field were reported by Dryden, G. I. 
Taylor, B. M. Jones, von Karman himself, and others. 
Also in the initial issue was Stack’s first paper on “The 
Effects of Compressibility on High Speed Flight.” 
This was followed over the next decade or so by many 
theoretical and experimental discussions of compres- 
sibility effects, both for inviscid and for boundary- 
layer flows, by such authors as Stack himself, von 
Karman, Tsien, Liepmann, Laitone, and many more. 
During the mid-1940’s supersonic wing theory received 
much attention, starting with Puckett’s delta-wing 
paper in 1946. 

In the field of structures, problems associated with 
semimonocoque design and the behavior of stiffened 
thin sheets were treated by Hoff, Southwell, Reissner, 
and Many important papers appeared on 
various aspects of buckling phenomena. Rauscher’s 
1936 paper on flutter was the first of many devoted to 
the structural and aerodynamic aspects of this im- 
portant field. 


others. 


Also in 1936, Draper’s first papers on instrumenta- 
tion and vibration measurements in flight appeared, 


(Continued on page 39) 
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AIR FORCE RESEARCH AND DEVELOPMENT IN 


ie are several compelling reasons for the Air 
Force's interest in space technology, the most impor 
tant one being the fact that, for all practical purposes, 
we are already operating in space or, more accurately, 
under conditions approaching those of space. Ninety 
nine per cent of the atmosphere lies below 20 miles 
This altitude has already been exceeded by manned 
aircraft. Last year, Capt. Iven Kincheloe of ARDC’s 
Air Force Flight Test Center flew the Bell X-2 rocket 
powered test vehicle to an altitude which I can now 
confirm to have reached 126,200 ft. As you will remem 
ber, he was recently awarded the Mackay Trophy for 
this achievement. 

While Captain Kincheloe flew higher than any man 
had ever flown before, it would not be correct to say 
that he had reached ‘‘space,”’ although there is no 
recognized borderline beyond which altitude above, or 
distance from, the surface of the earth should be con 
sidered “space.” But even an altitude of 20 miles——a 
little over 100,000 ft.—represents an extension of only 
one half per cent beyond the earth’s radius. In com 
parison, this would be equivalent to a distance of about 
one hundredth of an inch from the surface of a regula 
tion baseball. 

On the other hand, many of the complex problems as 
sociated with operations in space begin to be more and 
more evident at altitudes beyond 100,000 ft., mainly 
because of the extremely low density of the atmosphere. 
The use of air-breathing engines and aerodynamic 
control surfaces becomes increasingly difficult and 
eventually impossible. Above 50,000 ft., “‘altitude’’ 
actually begins to be ‘‘space’’ as far as human survival 
in nonpressurized environments is concerned.  Alti 


This speech was presented at the June 19 banquet, IAS Na- 
tional Summer Meeting, Los Angeles, Calif., June 17-20, 1957. 

At the time of this presentation, General Power was Com- 
mander, Air Research and Development Command, USAF. 


tudes beyond 130,000 ft. are equivalent to space with 
respect to heavy, primary cosmic ray particles. 

Above 20 miles the atmosphere is too thin to reduce 
various types of solar radiation to below a lethal level. 
Meteoric particles and dust become distinct hazards. 
And with increasing distance from the earth’s surface, 
the little-known problems of decreasing weight must be 
taken into account. 

The altitudes explored by the X-2 and to be explored 
by advanced research vehicles such as the X-15 can be 
expected to become the operating altitudes of combat 
aircraft in the not too distant future since the primary 
purpose of research airplanes is to pace the performance 
of operational military aircraft which, in turn, pace that 
of commercial airplanes. Because the environmental 
problems encountered at the altitudes already attained 
are, in many respects, equivalent to those of space, 
their thorough investigation today is a prime prerequi- 
site of flight at the operational altitudes of tomorrow. 

This applies to an even greater degree to unmanned 
aerial vehicles, especially long-range ballistic missiles, 
although the scope of the space problem is narrowed by 
the absence of the human factor. Several missiles are 
already being tested at altitudes at which it is manda- 
tory to consider the effects of powerful solar radiations, 
collisions with meteoric debris, and the impact of ex- 
treme environmental conditions on the operation of 
delicate guidance and control instruments. Another 
most difficult problem posed by missile flight in near 
space results when the missile’s nose-cone, which con- 
tains the pay load of instruments or warhead, re-enters 
the atmosphere at speeds and temperatures far beyond 
those with which human ingenuity has ever had to cope. 

But current Air Force projects in the field of space 
technology cannot be limited to the solution of prob- 
lems encountered in the development of high-altitude 
aerial both unmanned. All 
strategic and tactical planning is predicated on an 
estimate of the situation gained from all aspects of 
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Space Technology 


Lt. Gen. Thomas S. Power, USAF 


Commander-in-Chief, Strategic Air Command 


intelligence. Not the least of these is an intimate 
knowledge of the terrain or, in the modern three-dimen- 
sional war, the atmosphere. 

It is just as important for the Air Force to have the 
fullest possible intelligence of the atmospheric and space 
theaters of operations as it is for the infantry to know 
the earth. For in the aerial dimension of warfare, the 
old mandate to “‘take to the high ground”’ is as vital to 
the Air Force as it ever was to the rifle-bearing soldier. 
It therefore stands to reason that every aspect of space 
must be explored in order to obtain all the intelligence 
essential for dominance of what some day may well 
become the principal theater of operations. 

Because of my new assignment, these considerations 
are now of particular concern to me. It is not always 
understood that superior strategic capability entails 
much more than just superiority in strategic materiel. 
It would be misleading to compare our strategic cap- 
ability and that of the Soviets merely by comparing our 
strategic bombers and missiles with their Soviet equiv- 
alents. This would be just as unrealistic as trying 
to determine the chances of the participants in a 
photographic contest merely by comparing the quality 
of their cameras! 

Strategic capability is the sum of many factors which, 
in addition to the strategic weapon itself, include the 
entire weapon system, the organization available to 
employ that weapon system, the special training and 
maintenance facilities, and adequate logistic system, 


weather service, target intelligence, and the worldwide 
communications network required to tie all these 
components together. The quality of the overall 
strategic system depends on the quality of each indi- 
vidual component. To have superior strategic capa 
bility, the quality of all components must be superior 
to that of any potential enemy. 

It is my considered opinion that our Strategic Air 
Command represents a strategic capability which, in 
every respect, is superior to that of the Soviets. But 
indications are that the Soviets are making an all-out 
effort to surpass us. To protect and, if at all possible, 
widen our present lead we must therefore continue an 
aggressive research and development program in reach- 
ing successively higher plateaus of scientific advance- 
ment in all areas of military technology. 

This means that, in order to maintain our superior 
strategic capability, we must continue to advance the 
state-of-the-art in every one of the many fields which, 
directly or indirectly, contribute to the effectiveness 
of long-range, strategic operations. Among these 
fields, space technology is one of the most far-reaching 
because many of the phenomena occurring in space 
have a profound bearing upon communications, control 
navigation, and air weapon operations conducted at 
much lower levels. 

Better knowledge of the basic effects of solar radia- 
tion on the atmosphere will lead to a better understand- 
ing of the movements of polar air masses and the jet 
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stream and will thereby permit improved weather 
forecasting and flight planning. Better knowledge of 
the nature of the ionosphere, cosmic rays, and meteoric 
debris will lead to better radio communications and 
more reliable navigation methods. As we gain ad- 
vances in these and other fields of space technology, we 
pave the way for continued advances in our strategic 
capability. 

These then are the factors which determine the scope 
of the Air Force’s research and development effort in 
space technology. And now I should like to tell you 
briefly about a few representative projects which con 
tribute to that effort. Time and security limitations 
do not permit me to discuss these projects in detail. 
However, I hope that they will indicate the potential 
for quantum advances that better knowledge of space 
phenomena will create. 

Solar radiation is the predominant cause of the 
physical and chemical events in the atmosphere, yet 
the effects of the sun on the atmosphere are still rel 
atively unknown. To broaden this limited knowledge, 
the Air Force Office of Scientific Research and the 
Cambridge Research Center have entered into a number 
of study contracts with various universities. Sun 
spots and huge flares shooting out from the sun are 
being closely studied at ARDC’s Upper Air Observatory 
on Sacramento Peak, New Mexico, to determine the 
effect of solar disturbances on the atmosphere and radio 
communications. 

The nature and variations of cosmic radiation are 
being studied for the Air Force at the Universities of 
Chicago and Maryland. Cosmic ray alarm systems 
may permit the prediction of magnetic storms on the 
sun and thereby warn of impending radio disturbances. 

One of the most important areas of space technology 
to the Air Force is the effect of space phenomena on 
communications. It has been said that communica 
tions represent the nervous system of modern warfare. 
This is especially true of global, strategic operations 
which require instantaneous and reliable communica 
tions to link elements thousands of miles apart effec- 
tively. 

Many of our long-range communication problems 
stem from the ionosphere, a region ranging from about 
50 to 250 miles above the earth’s surface, where par 
ticles are “‘ionized”’ or charged electrically. Thorough 
investigation of this region not only is necessary in 
meeting the problems it poses but also has shown that 
some of its unique properties can be used to advantage, 
such as in bouncing radio signals off meteor trails. 
About 60 miles above the earth, meteors create trails 
of ionized air which reflect very high frequency radio 
waves and thus permit great extension of the range of 
this type of communication, normally limited to the 
line of sight. 

Much work is being done in improving the techniques 
of weather observation and forecasting so vital to Air 
Force operations. Better knowledge of the effect of 
space phenomena on terrestrial weather; increasing 
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automation of weather data collection and transmis 
sion; and subsequent improvement in the objectivity, 
accuracy, and speed of data interpretation through the 
use of computers will all contribute to greater efficiency 
in weather prediction. 

The Air Force is also very much concerned with in 
vestigations of the gravitational forces exerted by the 
earth, as well as by bodies in space, and with studies on 
terrestrial magnetism. Since missiles and manned air 
craft will fly through both of these environments, we 
must be able to predict their effects at altitude to 
permit the preparation of accurate maps and charts 
\s part of this program, the Air Force Cambridge 
Research Center recently conducted an_ air-borne 
observation to determine the exact location of the 
earth’s geomagnetic equator. 

Space technology further entails the study of the 
meteor problem which affects all vehicles flying at 
altitudes above those sufficiently dense to burn up 
meteoric particles streaking toward the earth. De 
tailed information on the number and mass of meteor 
ites is important not only for the design of missiles and 
vehicles exposed to them but also because of their 
effect on the ionosphere and radio communications. 

A great deal of research has been and is still being 
directed toward the development of improved or 
radically new propulsion systems for operation beyond 
the atmosphere. In addition to extensive work for the 
improvement of rocket engines using liquid and solid 
propellants, which power many of our current missiles, 
other methods of propulsion are under investigation, 
such as means for using the energy liberated in various 
chemical processes or the possible use of solar energy as 
a primary propulsion source. Another approach in the 
initial study stage is based on the theory of ion pro- 
pulsion which envisions the reaction from the discharge 
of ions—electrically charged atoms—as a means of 
providing a small but steady thrust. 

Operation under space conditions also poses manifold 
problems for the equipment designer. One problem 
area concerns the provision of lightweight, self-con- 
tained secondary power sources for instruments and 
other components. Among several studies in this 
field are projects at the Wright Air Development Center 
to develop efficient nuclear batteries and_ practical 
means for converting solar into electrical energy. 

One of the most interesting and extensive areas in 
space technology is that of human factors. There is, 
for instance, the problem of reduced weight or complete 
weightlessness. While weightlessness occurs in certain 
high-speed aerial maneuvers for short periods, relatively 
little is known of its physical and mental effects over 
extended periods of time. Current investigations are 
expected to shed more light on this matter. Related 
projects deal with the stress and fatigue associated with 
flights of extremely long duration. 

The effects of high gravitational forces are studied by 
volunteers on human centrifuges and rocket sleds. 
Other volunteers test means for existence under near- 
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vacuum conditions in high-altitude chambers which can 
simulate altitudes up to 200,000 ft. Investigations of 
the biological effects of cosmic radiation at Holloman 
Air Development Center included tests with animals 
carried aloft by high-altitude balloons for as long as 
39 hours. 

While these and many other related projects are not 
intended to solve the human problems of space flight, 
their results will undoubtedly prove of value if and 
when man is ready to proceed from space-equivalent 
altitudes into space itself. Similar considerations 
apply to most of our current projects in the develop- 
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ment of high-speed, high-altitude aircraft and long- 
range missiles. 

But our primary concern for today and tomorrow 
must be the investigation and mastering of those 
environments which, although in many respects equiva- 
lent to space, represent realistic estimates of the alti- 
tudes to which military operations may be extended in 
the foreseeable future. 

If our efforts in military technology continue to 
maintain for us a truly deterrent force, the time is 
bound to come when man will venture ever deeper into 
space-—-challenge of the universe. 


and these were followed by numerous contributions to 
instrumentation development. Transport aircraft de- 
sign and operation were treated by Donald Douglas, 
W. B. Oswald, T. P. Wright, and others, as early as 
1935. During the early years power-plant papers 
were primarily concerned with reciprocating engines 
and propellers, although in the mid-1940's gas turbines 
and other types of jet propulsion began to appear as 
subjects. 

These few examples will perhaps serve to recall the 
kinds of topics which were of primary interest 20 or 
more years ago. Since that time the JOURNAL, like 
the Institute itself, has grown tremendously in size and 
continues to reflect the problems which aeronautical 
scientists and engineers find most challenging. A 
glance at the papers which have appeared in the last 
year or two indicates that the turbulence and_ skin 
friction problems are still very much with us, although 
a new aspect—heat transfer at high supersonic and 
hypersonic speeds—has appeared. The aerodynamics 
of extremely thin bodies for high supersonic speeds, and 
especially wing-body interference effects, are much in 
evidence, and explorations of the true hypersonic 


regime are numerous. The greatest interest in the 
structural field is in the effects of high temperatures 
and in aeroelasticity, especially panel flutter, both of 
which are associated with flight at extremely high 
speeds. In aircraft design much attention is devoted 
to helicopters and other types having short or vertical 
take-off and landing characteristics. Papers dealing 
with power plants are now almost entirely concerned 
with gas turbines and their components. An entirely 
new field has emerged and is the subject of much atten- 
tion. This concerns the noise produced either by jet 
engines or by boundary layers flowing over smooth 
surfaces at high supersonic speeds. 

Clearly, our JOURNAL, like all the other facets of the 
Institute, satisfied a real need in the aeronautical world 
when it was created and has continued to grow and 
develop during its first quarter century so as to play 
an ever-increasing role in our professional life. With 
the capable and dedicated staff which so effectively 
manages all of our complex activities, it is certain that 
the next 25 years of the Institute of the Aeronautical 
Sciences will be even more valuable and rewarding than 
the first. 
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A Special Report on the 


IAS NATIONAL SUMMER MEETING 


Summary of Technical Sessions 


Allar 


Ove 1,300 registrants for the technical sessions at 
Los Angeles in June set another high for attend 
ance at IAS national summer meetings. 

Simultaneous sessions at the Biltmore and the Insti 
tute Building provided a more varied program than 
has ever been presented at these summer meetings 
With twelve sessions at the hotel, two classified meet 
ings at the IAS Building, and a classified field trip to 
Palmdale, the 4-day conference covered a wide variety 
of timely subjects. The officers and committees of the 
Los Angeles Section deserve many plaudits for pulling 
this one together and running the show. 


Mr. Bernhardt is Assistant Editor of the Review. 


Bernhardt 


Of the 14 technical sessions (as against nine at the 
1956 National Summer Meeting), four took the form 
of panel discussions. They covered Aviation History, 
Business Aircraft, The Engineer in Management, and 
Systems Concept. 

A total of 32 technical papers, five of which were 
classified, were heard this year. Last year, the total was 
26, nine classified. 

IAS President Mundy I. Peale presided over the din- 
ner in the Biltmore Bowl which more than 900 persons 
attended. Lieutenant Gen. Thomas S. Power de- 
livered the principal address: This and the luncheon 
talk by Dr. Clark B. Millikan may be found on pp. 36 
and 32, respectively, in this issue. 


The National Summer Meeting Banquet was held at the Biltmore Bowl, Los Angeles, on June 19. 
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While many of the papers presented at this meeting 
will be published in the REviEW and JOURNAL, a 
limited number of preprints of some of them are still 
available. (See page 115.) A summary of the 27 non- 
classified papers presented follows, with sessions listed 
alphabetically : 


Aerodynamics 
Chairman, Charles Wood, Chief Engineer, Long Beach 

Div., Douglas Aircraft Co., Ine. 

Coordinator, Stanford Church, Douglas Aircraft Co., Ine. 

Three papers encompassed subjects in this field. A 
presentation by William T. Hamilton, Staff Engineer, 
Aerodynamics, Boeing Airplane Co., discussed ‘‘De- 
sign Considerations in Use of Powered Augmented Lift 
Systems’ and made a comparison of take-off per- 
formance characteristics for a transport aircraft 
utilizing mechanical flaps, boundary-layer control flaps, 
or jet flaps. 

“The Research Airplane—Past, Present, and Future” 
was the subject of a paper by Walter C. Williams and 
Hubert M. Drake, of the High-Speed Flight Station, 
NACA, Edwards, Calif. Work with ten specific aircraft 
was discussed, as were present supersonic flight re- 


search investigations and the future role of the research 
airplane in the exploration of problem areas in the hy- 
personic flight regime. 


A paper by W. R. Sears, Director, and E. L. Resler, 


-Jr., Associate Professor, Graduate School of Aero- 


nautical Engineering, Cornell University, debated 
“The Prospects for Magneto Aerodynamics.’’ The 
authors suggested that electrical methods appear to be 
essential for flight outside the earth’s atmosphere where 
matter is scarce. 


Aviation History 


Chairman, Gen. Ira Eaker, USAF (Ret.), Vice-President, 
Aircraft Div., Hughes Tool Co. 


Coordinator, R. C. Whitaker, Marquardt Aircraft Co. 

This panel discussion, interpreting lessons of the past 
for illumination of the future, featured talks by three of 
aviation’s most illustrious leaders. Speakers were 
Donald W. Douglas, President, Douglas Aircraft Co., 
Inc.; J. H. Kindelberger, Chairman of the Board, 
North American Aviation, Inc.; and Robert E. Gross, 
Chairman of the Board and Chief Executive Officer, 
Lockheed Aircraft Corp. 
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Major Gen, Project Officer of AF Plant 42 at Palmdale, briefs 
IAS members on flying activities during classified field trip to Palm- 
dale, June 20. 


Business Aircraft* 
Chairman, William P. Lear, Sr., Chairman of the Board, 
Lear, Ine. 


Coordinator, Ben Cagle. Southern California Cooperative 

Wind Tunnel, C.L.T. 

The USAF's interest in the great number of airplanes 
included in the Business Aircraft category was outlined 
in the first paper of this discussion Major Gen. J. W. 
Sessums, Jr., Vice-Comdr., ARDC, USAF, explored 
“Executive Aircraft for Business and Military.” Re 
leasable engine data also were presented. 

The availability of power plants, their adaptability 
to present and future aircraft, and the economics of de 
veloping and marketing the latest engineering concepts 
in business aircraft were taken up in the paper, “En 
gineering Approach to Business Aircraft."’ The author 
was Ralph M. Harmon, Chief Engineer, Business 
Transport Aircraft, Cessna Aircraft Co. 

The audience at this discussion heard August Raspet, 
Head, Aerophysics Department, Mississippi State Col 
lege, deliver a paper on “Contribution of New Concepts 
in Aerodynamics to Executive Aircraft.” It placed 
business aircraft in three categories and forecast that 
the utility of each will be increased if they are given 
better cruising efficiency, take-off and landing per 
formance, and new control methods for safer flight. 

“Business Aircraft Yesterday, Today, and To 
morrow’ was the topic of G. Edward Rice, NBAA 
Representative, Manager of Commercial JATO Sales, 
Aerojet-General Corp., Division of General Tire and 
Rubber Co. Mr. Rice presented an analysis of the 
existing market for business aircraft and business air 
craft equipment. 

Some of the major aspects that an air-frame manu 
facturer must consider in the development of a new 
model, and of a high-speed business transport in par 
ticular, were debated in the paper, ‘ Prop-Jet and Turbo 
jet Business Aircraft,’ by Winfield Arata, Jr., Chief 
Operations Engineer, Fairchild Aircraft Division, Fair 
child Engine and Airplane Corp. 

The paper by John T. Calhoun, Chief Design Engi 
neer, Beech Aircraft Corp., pointed up a need for a 

* Papers were presented by all six speakers in this panel discus 
sion. A special condensation in the November REvIEw will inter 
pret more fully the thoughts of each speaker on his subject 
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significant increase in speed capabilities for the business 
fleet at reasonable airplane-mile and initial equipment 
costs. His subject was ‘“The Role of the MS 760 in the 
Business Fleet.”’ 


Control Systems 
Chairman, Allen E. Puckett, Director of Operations, 
Systems Development Lab., Hughes Aireraft Co. 
Coordinator, J. F. Aldrich, Douglas Aircraft Co., Ine. 
Three papers made up this technical session. Oliver 
E. Deal, of Hughes Aircraft Co., discussed ‘““A Re 
appraisal of Pilots’ Situational Displays’’ and con 
sidered various categories of displays. Research 
methods were analyzed from the pilot's viewpoint. 
Effects of displays on pilot accuracy and flight safety 
were discussed on the basis of flight experience. 


An analysis of the relative merits of various possible 


electrical control systems was presented in the paper. 


“Analysis of an Electrical Flight-Control System for 


Interceptor-Type Aircraft.’* The authors were E. 
Price and R. Westerwick, Senior Dynamics Engineers, 
Convair, A Division of General Dynamics Corp. 

A paper on “The Effects of Vortex and Shock-Ex 
pansion Fields on Pitch and Yaw Instabilities of Super- 
sonic Airplanes’ was presented by Jack N. Nielsen and 
George E. Kaattari, Aeronautical Research Scientists, 
Ames Aeronautical Laboratory, NACA. General de- 
sign principles to avoid pitch-up and yaw instability 
were discussed. 


Development of the F-104 


Chairman, E. G. Stout, Manager, Nuclear Development. 
The Ralph M. Parsons Co. 


Coordinator, C. R. Cantrell, Lockheed Aircraft Corp. 


This session was classified. 


Electronics in Aviation 
Chairman, Ralph F. Redemski, Vice-President, Research. 
Servomechanisms, Ine. 


Coordinator, R. G. Klammer, Hlughes Aireraft Co. 

This session was led off by the paper, ‘““Some Funda- 
mental Principles of Collision Warning,’’ by Emory 
Lakatos, Member of the Technical Staff, Control Sys- 
tems Division, The Ramo-Wooldridge Corp. Mr. 
Lakatos’ presentation was divided into two parts. The 
first dealt with the general philosophy of the problem. 
The second dealt with some of the principal operating 
problems. 

Victor Azgapetian, Chief Systems Engineer, Servo- 
mechanisms, Inc. (Eastern Branch), reported in a paper 
on “System Considerations in Instrument Dynamics” 
that present-day instrumentation for aircraft is such 
that the dynamic errors of ordinary altitude, Mach 
Number, and angle of attack systems are not a function 
of the dynamic characteristics of the instruments 
proper. The actual dynamic effects, especially in the 
case of angle of attack and Mach Number, do not come 
from the application of simple dynamic lags to the 
variation of the true value, he said, listing possible im- 

* This paper was published in the August issue of the REVIEW. 
pp. 63-67, 77 
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provements that can be effected by certain methods of 
system design. 

Electronic subsystems as contributing factors in a 
successful mission by a bomber aircraft were described 
in the paper by R. L. Shahan, Boeing Airplane Co., 
Seattle Division, entitled ‘The Role of Electronics in 
the Strategic Bomber.’’ An example was given of a 
contractor's experience with a complex new bombing 
navigation system, and the laboratory evaluation pro- 
gram was described together with plans for a compre- 
hensive flight-test program. 


The Engineer in Management 


Chairman, J. L. Atwood, President, North American Avia- 
tion, Inc. 


Coordinator, Stanford Church, Douglas Aireraft Co., Ine. 

Five members of this panel discussion covered an 
equal number of subjects. These were presented in 
question form, designed to be of especial interest to the 
practicing engineer. Panel members answered ques- 
tions from the floor after their quarter-hour talks. 
Subjects discussed and the observations of each mem- 
ber, considerably abridged, follow: 

(1) “What is the Manager's Function?” by L. A. 
Hyland, Vice-President and General Manager, Hughes 
Aircraft Co. 

There are four he must perform. Primarily, he must 
make a profit; this is how an organization's success is 
measured. 

He must maintain a balance within the organization. 
Its functions must complement each other properly. 

He must keep all personnel informed to guard 
against surprises; this will facilitate fast action with 
sureness and conviction. 

He must train and indoctrinate the organization as a 
whole to the end that competence which might be 
graded as marginal can produce superior performance. 

(2) “To What Extent Does an Engineer's Training 
Prepare Him for Management?” by G. S. Trimble, Jr., 
Vice-President-- Engineering, The Martin Co. 

An engineer's training provides him with (a) the abil- 
ity to define and solve problems, (b) the ability to or- 
ganize his thinking in a logical and orderly process, (c) 
an ability to treat a situation with intellectual honesty, 
and (d) the desire to find the correct answer. 

All these skills apply to management problems. But 
the management philosophy requires that an engineer 
once in management —realize that he may not find a 
perfect answer to a problem as in a mathematical calcu- 
lation. Perfection is elusive; one may find only 30 per 
cent agreement among managers in a typical manage- 
ment problem. 

(3) ‘““What Should Be the Engineer's Choice—-Tech- 
What Factors 
Influence His Decision?’ by Leo A. Carter, Vice- 
President and General Manager, Santa Monica Di- 
vision, Douglas Aircraft Co., Inc. 

An engineer should evaluate his potential from the 
standpoint of what he wants to do. Testing services 
may help. But if he finds himself in the wrong niche, he 


nical Specialization or Management? 


should take corrective action. If he is debating a 
management career, he should weigh the following: 

A manager must deal with people and, because he 
cannot do everything himself, must have confidence in 
them. He cannot be narrow-gaged and must want to 
learn about marketing, economics, manufacturing — all 
related items that make up the final product. He must 
recognize and use qualified specialists. 

(4) “What Should an Engineer Do to Improve His 
Management Skills and Knowledge?” by Dimitrius 
Gerdan, Director—Engineering, Allison Division, Gen- 
eral Motors Corp. 

Characteristics he should develop are an awareness of 
customer needs and requirements; an interest in com- 
pany activities and his organization's part in the whole; 
an interest in the company’s products beyond his part; 
the ability to speak and write well; the ability to make 
decisions (make practice decisions, then compare and 
assess his with ones actually made); an awareness of 
people, their behavior, and motivations; a willingness 
to work harder as he progresses. A good manager 
thrives on more work. 

(5) “What Should Industrial Management Do to 
Help an Engineer Improve His Management Skill?” by 
Myles L. Mace, Vice-President, Litton Industries, Inc. 

Outside aids in the form of various courses are avail- 
able, but inside on-the-job training is more practical 
and useful. Job progression and rotation is a technique 
that should be used more. There should be a plan to 
develop qualities which management wants to see in a 
person for a future job. Coaching of an employee by 
He must help the sub- 
ordinate learn by delegation of responsibility and 
authority stretching the subordinate’s capacity by 
permitting him to assume responsibilities in new areas, 


his supervisor is effective. 


counseling (must be done with sincerity, not superior- 
ity), creation of a desire for team spirit, encouraging 
participation, keeping him informed of responsibilities 
and how his performance will be measured, establishing 
inutual confidence, and by giving fair treatment. 


Environmental Testing 
Chairman, W. Vandal, Group) Leader, Environmental 
Lab., Autoneties Div., North American Aviation, Ine. 


Coordinator, R. C. Whitaker, Marquardt Aireraft Co. 
The initial paper of this session, ““New Sonic Test 
R. Jackman, 
Head, Engineering Test Laboratories, Convair, A Di- 
vision of General Dynamics Corp., reviewed some oi the 


Environments and Facilities,” by K. 


sonic specifications applicable to the high-intensity 
acoustical testing of missile structures (sonic fatigue) 
and electronic components (sonic reliability). Also re- 
viewed were some Convair-Pomona efforts to develop 
high-intensity noise in plane-wave tubes by means of 
low- and high-pressure air sirens. 

The second paper was “Environmental Simulation: 
The author, 
H. John Cail, Department Head, Environmental Facil- 
ities Group of the J. B. Gill Division of Paul Hardeman, 
Inc., traced the history of environmental simulation 


A Tool for the Contemporary Engineer.”’ 
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with reasons for the inception of the art and its subse- 
quent rapid growth to the status of a specialized branch 
of engineering. Also, he listed the type of test com- 
monly performed today and described general classes of 
equipment in use. 

“Environmental Testing of Avionic Equipment’ by 
Robert H. Douglass, Jr., Supervisor, Qualification, En 
vironmental and Reliability Group, Servomechanisms, 
Inc., discussed standard military specifications, the role 
of the laboratory in the design effort, and various tests 
and their intent. 


Flight Testing 

Chairman, George R. Mellinger, Manager, Engineering 
Flight Test, North American Aviation, Inc. 

Coordinator, Ben Cagle, Southern California Cooperative 
Wind Tunnel, C.1.T. 


A set of general specifications for a VTOL fighter-type 
airplane, with the reminder that great expenditures will 
be involved if a practical VTOL aircraft is to be pro 
duced, was contained in the first paper of this session 
“Flight Testing and Development of VTOL Aircraft.”’ 
The author was Charles E. Myers, Jr., Engineering 
Test Pilot, Convair, A Division of General Dynamics 
Corp. The paper includes a list of references which may 
serve as an aid to those embarking on VTOL develop 
ment programs. 

In a paper on “Flight Testing of Supersonic Air- 
craft,’ W. L. Howland, Flight Test Division Engineer, 
Lockheed Aircraft Corp., discussed the general effect of 
shrinking of time and the effect of supersonic speeds on 
the engineering test pilot’s job. Also taken up were 
major problems associated with determining per- 
formance, evaluating stability augmentation, methods 
for studying flutter and flutter margins, effect of new 
speed regime on measurements, and data processing and 
analysis. 

A discussion of flight-test program planning and 
scheduling considerations, and some of the problem 
areas attendant on the satisfactory accomplishment of 
such programs, was contained in the paper, “Flight 
Testing of Guided Missiles.’’ The author was Milton 
Kuska, Chief, Missile Field Test, Northrop Aircraft, 
Inc. 

Facilities for assembling, remotely disassembling, and 
examining components of the aircraft nuclear power 
plant were described in the paper, “‘Testing Aircraft 
Nuclear Power Plants.’’ The presentation, which dealt 
with other incidental problems including handling of 
data, was by Albert R. Crocker, Manager—Test 
Operations, Aircraft Nuclear Power Project, General 
Electric Co. 


Guidance Systems 


Chairman, R. M. Ashby, Chief Engineer, Autonetics Div., 
North American Aviation, Ine. 


Coordinator, J. F. Aldrich, Douglas Aircraft Co., Ine. 
The basic functions of all navigation were analyzed in 
the first paper of this session, “Principles of Self- 


Contained Navigation,’’* by H. H. Bailey, Physical 
Scientist, Electronics Department, The RAND Corp. 
Also, the basic principles of inertial navigation were de- 
veloped. 

“Problems in Doppler Navigation,’ by two repre 
sentatives of Raytheon Manufacturing Co., dealt pri- 
marily with problems associated with Doppler princi- 
ples as applied to aircraft navigation. Authors were 
F. T. Wimberly, Manager, Navigation Systems Depart- 
ment, and C. L. Crowell, Section Head, Fighter Naviga- 
tion Systems Section, Maynard Laboratory. 

Star tracking, checkpoint incorporation, velocity 
damping, and the importance of an accurate coordinate 
system were outlined in the paper, ‘Aids to Inertial 
Navigation.’’ The authors were Frederick Stevens, 
Chief, Missile Guidance and Controls; and Frank W. 
Lynch, Assistant Chief, Guidance and Controls, 
Northrop Aircraft, Inc. 

Two members of the Autonetics Division of North 
American Aviation discussed translational vibration in 
relation to platform tilt and analyzed the kinematic 
rectification of platform and gyro motions in the final 
paper of the session, “Stable Platforms for High-Per- 
formance Aircraft.’’ The authors were R. H. Cannon, 
Research Specialist; and David P. Chandler, Super- 
visor—Electric Components, Research Group. 


Propulsion 


Chairman, E. J. Specht, Manager, Propulsion Systems 
Unit, Western District, General Electric Co. 
Coordinator, Stanley W. Mikulka, General Electric Co. 


This session was classified. 


Structures 


Chairman, G. N. Mangurian, Chief Analytical Engineer, 
Northrop Aircraft, Inc. 


Coordinator, D. M. Badger, Northrop Aircraft, Inc. 


The first paper of this session, ““Thermal Creep De- 
sign Criteria,’ by Robert Goldin, Chief Structural De- 
sign Engineer of Bell Aircraft Corp., reviewed the con- 
siderations involved in introducing the aspect of creep 
into practical drawing-check stress analyses. 

In order to clarify the physical conditions of various 
types of panel flutter in transonic and supersonic flows, 
several exploratory experiments were reviewed in the 
paper, “On Panel Flutter.’ The author was Y. C. 
Fung, Associate Professor of Aeronautics, C.I.T., and 
Consultant, The Ramo-Wooldridge Corp. 

Pointing to some confusion over relative merits of 
titanium and steel alloys, the paper by Donald D. Cox, 
Weight Unit Chief, Structures Staff, Boeing Airplane 
Co., urged that a study to compare material efficiency 
should be related to a specific design because it is im- 
portant to know the temperature-load relationship, as 
well as the temperature-strength relationship. The 
paper was entitled “‘The Selection of Structural Ma- 
terials for Supersonic Flight.”’ 


* This paper was published in the August issue of the REviEw, 
pp. 68-73. 
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Systems Concept 


Chairman, Trevor Gardner, President, Hycon 
Manufacturing Co. 


Coordinator, R. G. Klammer, Hughes Aircraft Co. 

The future management pattern for major weapons 
systems development projects‘ was taken up at this 
panel discussion. Dr. Dean E. Wooldridge, President 
of The Ramo-Wooldridge Corp., acted as moderator 
when Chairman Gardner found he could not be present. 
Other speakers were Richard R. Hough, Vice-President, 
Bell Telephone Laboratories; Major Gen. David Baker, 
Director, Procurement and Production, Air Material 
Command; Major Gen. H. M. Estes, Director, Sys- 
tems Management and Assistant Deputy for Weapon 
Systems, ARDC, W-P AFB; and August C. Esenwein, 
Vice-President and Division Manager, Convair, Fort 
Worth. 

Dr. Wooldridge, president of the company that acts 
as technical director and scientific manager of the huge 
USAF Ballistic Missiles Program, said that the unique 
pattern whereby systems engineering and _ technical 
direction responsibility were assigned to an industrial 
contractor had been evolved by the Air Force for that 
project because of the urgency, size, and complexity of 
the program. He added that such a combination of 
circumstances might never again arise to require a 
sunilar systems management structure. 

Both Dr. Wooldridge and Mr. Hough concurred in 
the belief that another factor which might limit the 
future use of systems management contractors could be 
present procurement policies that permitted a rela- 
tively small financial return to purely research and de- 
velopment contractors compared with production con- 
tractors. Generals Estes and Baker agreed that this 
would probably limit the employment of such a man- 
agement pattern. General Estes, however, expressed 
the view that in special instances the USAF might need 
to repeat the basic organizational pattern exemplified 
by the ballistic missile program because of the inade- 
quacy of other techniques in supplying the necessary 
technical assistance to the USAF. He stated that an 
overall national defense system, for example, might 
some day require just such an approach and applica- 
tion of systems management. 

Mr. Hough declared that thorough systems study is 
necessary at the point where requirements are being 
set up. This would lead, he said, to establishment of 
practical criteria within the state of the art as it would 
exist at the time the weapons systems became opera- 
tional. Stating the belief that design competitions as 
presently set up and required were wasteful of time and 
money, Mr. Hough added that under his procurement 
concept weapons systems designs of individual bidders 
could not incorporate all advanced and desirable fea- 


A 


tures owing to the restricted dissemination among con- 
tractors of development information. 

yeneral Estes observed that the present system of 
proposals and selection is the only possible way for the 
Air Force to obtain the best product. Any other 
method, he said, would greatly delay the decision-mak- 
ing process by necessitating vast data analysis. 

In a discussion of the use of engineers in weapons sys- 
tems research and development, Mr. Esenwein said 
that Convair had employed 2,000 engineers in develop- 
ment of the B-58. Of this number, 40 were engaged in 
subcontractor monitoring for overall progress but were 
not used to give special technical direction of sub- 
contractor activities. 

Mr. Esenwein and Dr. Wooldridge emphasized that 
there is no substitute for the use of technical men to 
direct and administer technical activities and that such 
a use of selected scientists and engineers is one of the 
best ways to enhance the overall effectiveness of large 
professional groups. 


Technical Requirements Planning 
Chairman, Carlos Wood, Chief Engineer, Long Beach Div., 

Douglas Aircraft Co., Ine. 

Coordinator, Stanford Church, Douglas Aircraft Co., Ine. 

The importance of sound early planning and program- 
ing was stressed in the first paper of this session, 
“Around the Requirement in Thirty Minutes,” by Rear 
Adm. D. J. Welsh, USN, Assistant Chief for Plans and 
Programs, Bureau of Aeronautics, Navy Department. 
Admiral Welsh defined the requirement as the key to 
who, what, when, and how much industry may be in- 
volved in a program. 

Air Force research and planning documents and their 
role in providing guidance were discussed in the paper, 
“Research and Development Planning in the U.S. Air 
Force,’ by Lt. Col. C. R. Tosti, USAF, Assistant Exec- 
utive Officer to the Commander, ARDC, Department 
of the Air Force. 

Raymond D. Kelly, Superintendent of Technical 
Development, United Air Lines, Inc., debated what 
must go into contemplation of an order for a fleet of air- 
craft, reciting one specific study by United. His paper 
was entitled, ‘‘Air-Line Technical Requirements Plan- 
ning.” 

The recommendation that industry assist greatly in 
long-range weapon systems planning was made in the 
paper, ‘““The Role of Industry in Weapons System Plan- 
ning.’’ The authors, Sherwood C. Frey, and P. R. 
Carlson, Military Operations Research Division, Cali- 
fornia Division, Lockheed Aircraft Corp., declared it is 
appropriate that industry should provide bases for de- 
cision, coordinating with Government policy and with 
the military while so doing. 
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Thermoelastic Distortion 


John H. Meyer 
McDonnell Aircraft Corporation 


INTRODUCTION 


A GREAT DEAL of attention is centered on the ‘ther 
mal thicket’ with the advent of power plants that can 
drive properly designed airplanes deep into this thicket. 
Numerous phases of the problem have been thoroughly 
explored analytically. 

Little has been written about the “nuts and bolts’ 
aspects of thermostructural design. It is generally 
understood that the thermal problem up to Mach 
Numbers of 3 to 6 can be handled with available ma 
terials (machinery in steam boilers, engines, etc., has 
been operating close to the material limits for years), but 
it presents a difficult design problem because so many 
variables need to be considered in determining the 
Fur 
ther, the penalty for selecting a nonoptimum structure 
is large: the weight penalty invested in the ‘wrong’ 
design can cause a specific airplane to be completely 
outclassed in performance. 


lightest structure with adequate characteristics. 


This paper examines various methods of detail struc 
tural design and attempts to bring out their limitations 
and possibilities. 


OPERATING CONDITIONS POSING DESIGN PROBLEMS 


High Mach Number flight imposes temperatures of 
about (1 + 0.2 \/*) degrees absolute times ambient 
temperature. References | and 2 go into detail on 
temperature magnitudes in relation to particular mission 
profiles. 

These external skin temperatures flow into the struc 
ture, creating stresses, strains, and wing deformations 


Revised and condensed by the author especially for the Re- 
view from a paper of the same title presented at the ARDC- 
sponsored Symposium on High-Speed Aerodynamics and Struc- 
tures, University of Florida, Jan. 21-24, 1957. 

The author is Chief Structures Engineer, Airplane Engineering 
Division. 


are reviewed. 


Laboratory and flight-lest programs 
involving structures al elevated lemperalure 
It is concluded thal 
design methods suitable for elevated 
lemperatures to 1,200°F. are currently feasible. 


and Wing Structural Design 


of various types and magnitudes. Reference 3 dis 
cusses various effects in this field. 

The problem of getting an airplane to behave prop 
erly without thermo-elastic-mechanical disturb 
The engrossment of 
aeronautical designers with lateral control, roll-yaw 
coupling, and pitch-up, to mention a few of the more 


spectacular troubles, attests to the difficulty 


any 


ances iS no easy one. recent 


Equally 
difficult problems of more prosaic nature are ever 
recurring. Since almost all of an aircraft's bad habits 
which involve structural characteristics can be cured 
by adding more or heavier material, it appears that the 
best performing airplane is likely to be one which is 
on the thin edge of every aeroelastic problem in the 
book. 

The advent of the thermal thicket simply superim 
poses thermo-elastic-mechanical problems on all the 
present problems, introducing the new variables of 
plasticity and time in addition to the previous con- 
siderations of elasticity. 


REVIEW OF EXPERIENCE ON THERMAL STRUCTURES 


Various studies have been made, laboratory and 
flight tests conducted, and airplane components de 
signed and built at McDonnell, some of which involve 
temperatures up to 1,200°F. or thereabouts. 
this work is reviewed herewith. 


Some of 


Engine temperatures have been of greatest immedi 
ate concern. Fig. | shows temperatures measured in 
flight on the aft fuselage of the F-101A. Methods of 
construction were developed over a period of several 
years which perform adequately in this environment, 
which is characterized not only by extreme temper- 
ature gradieuts but by sonic fatigue imposed by the 
presence of the J-57 engine blast. 
has led to the use of the insulation and shingle con- 
struction indicated in Fig. 2. 


The combination 


The general idea of this construction is: 

(a) External 0.025 annealled stainless steel shingles, 
using edge attachments permitting sizeable shear dis 
placements (about 0.12 in. maximum), to accommodate 
the strains imposed by the temperature gradients. 

(b) RF 300 insulation to protect the substructure 
from the heat and vibration. (Q-felt insulated better 
but corroded the adjacent metal in service.) 
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F-IOIA AFT FUSELAGE 
TEMPERATURE 
SURVEY 


TEMPERATURE MEASURED IN 
*F_AS INDICATED BY STRIPES 
OF TEMPI-LAC PAINT 


2) 4 MIN. 
3) EXTENDED APPROX 3° 


740 760 760 800 820 840 860 880 900 


Fic. 1. 


(c) Substructure. Where temperature peaks were 
less than 200°F., normal aluminum-alloy plate-stiffener 
gages of 0.064 


Where temperatures were higher, a two-sheet sandwich 


construction was used, with or so. 


was used. The corrugated sheet is 0.016 titanium, 
and the adjacent flat sheet is 0.025 titanium. 

Hundreds of ground and flight hours have been 
logged on blast fairings of this type. Intermittent use 
of afterburning produces the most severe environmental 
conditions. 

This construction was developed because normal 
plate-stiffener construction was inadequate from both 
the thermal and sonic fatigue standpoints. It is ex- 
pensive from the weight standpoint. Normal fuselage 
plate stiffener construction runs to about 1.4 lbs. per 
sq.ft., whereas the corresponding weight on the F-101 
is 3.7 lbs. per sq.ft. in the blast area, which is 57 sq.ft. 
fiberglass seemed 


Laminated to have interesting 


possibilities in this application. A blast fairing was 
built with a bonding resin advertised as having good 
high-temperature strength but delaminated after a few 
minutes of exposure to afterburner blast. 

Elevated temperature tests on panels representative 
of a laminated fiberglass door considered for use on a 
missile indicated that delamination occurred at about 
150°F. and was independent of bending stress existing 
in the material. 

A missile wing and fin were tested at the critical com- 
Fig. 3 is the test 
One test involved raising the skin temperature 


bination of load and temperature. 
setup. 
to about 500°F. in about 25 sec., holding the temper- 
ature, and loading from zero to 110 per cent limit 
twice. Buckles 0.15 in. 
deep remained in the aluminum-alloy skin after un- 
loading. 


Hysteresis was negligible. 


In a subsequent failing test at temperature, 
deflections and load at failure were nearly identical to 
those determined during a previous room temperature 
failing test. 

The points which seem of most significance to this 
discussion are: 

(a) The aluminum-alloy skin held up well beyond the 
temperature range in which it would normally be used 
for design, primarily because of the ability of the cooler, 
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more temperature-resistant substructure to carry the 
load. 

(b) The thermal strains did not induce any prema- 
ture failure. 

(c) Buckles remaining after limit thermal load con- 
ditions were sufficiently deep to be unacceptable aero- 
dynamically for an airplane intended for repeated 
operation under such conditions. 


TOLERABLE STRAIN MAGNITUDES 


Structures which carry their loads in an environment 
“in the 
The inelastic or plastic range has 
been arbitrarily defined as that stress level above which 


such that Hooke’s law is valid are said to be 
elastic range.” 


the inelastic strain exceeds 0.002 in. per in., by the 
general acceptance of « = 0.002 as the criterion for 
vield stress. The thermoplastic range may be simi- 
larly defined as the combination of stress, time, and 
temperature above which inelastic strain exceeds 0.002. 

A wing structure must be designed to keep the strains 
less than 0.005 in./in. in the bulk of its material. Local 
strains around rivet holes, etc., will unavoidably ex- 
0.005. The necessity for keeping the average 
strain low is apparent when one considers the average 


ceed 


strain present under conditions creating sizeable de- 
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Missile wing elevated temperature test setup. 
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flections. For instance, a fighter of 40-ft. span with 
thin wings will have a limit load tip bending deflection 
of 18 in. or so and a tip rotation under critical torque 
conditions of 2 to 6 deg. These deformations are 
sufficient to make some difference aerodynamically, 
and they produce appreciable effects on load distri- 
bution, control effectiveness, and static stability. 
These deformations are associated with an average 
stress on the order of 30,000 psi in aluminum alloy, 
hence are associated with an average strain on the order 
of 0.003 in./in. Thus the useful stress-temperature 
range of a material is limited substantially to the 
elastic range. Reference 4 arrives at similar conclu 
sions. 

This is not to infer that the extensive data gathered 
on creep and inelastic behavior involving strains above 
0.005 in./in. are of no use. These data are needed for 
evaluation of structural situations in local regions of 
structures—either local hot spots or local highly 
stressed spots. 


DEFLECTION CHARACTERISTICS OF JOINTS 


Table 1 shows the load-deflection characteristics of a 
few commonly used joints, together with characteristics 
of a few joints designed to have extreme deflection 
characteristics. (A point of interest in the test data 
from which Table | is obtained: The permanent set 
at no load after the application of each given load is 
fairly close to 50 per cent of the deflection at load for all 
joints reviewed. In all cases the permanent set fell 
within a band of 30 to 70 per cent of deflection at load 
for all load levels.) 

At elevated temperatures, strain characteristics of 
basic materials are available for many environmental 


TABLE 1 
Lap Joint Deflection Characteristics * 


Ultimate 


Strength 
per Deflection 
Fastener, — at 
Joint Designt Lbs. 33% Ult. 67% Ult 
5/16 NAS 177-10 steel hi-shear 
rivet countersunk in 0.250 
75 ST aluminum alloy 5,750 0.005 0.019 
3/16 AN steel screw machine 
countersunk in 0.081 24ST 1,370 0.013 0.022 
1/4 in. AN 509-416 steel screw 
machine countersunk in 
0.081 24 ST 1,870 0.011 0.029 
1/4 in. AN 509-416 screw in 
double dimpled 0.125 75 ST 2,488 0.008 0.017 


1/4 in. AN 509-416 steel screw 
countersunk in 0.081 24 ST 
with 0.06 free thickness rub- 
ber strip clamped between 
sheets 870 0.048 0.102 
3/16 DD6 flush 24 ST rivet in 
dimple countersunk 0.064 
75ST 277 ( 
3/16 Dill Lok-Scru counter- 
sunk in 0.050 24 ST; AN 
509-1032 screw countersunk 
in 0.156 24 ST and threaded 
into Lok-Scru 1,320 0.007 0.020 


0.017 


* Room temperature. 
¢ All fasteners are flush type. 


TABLE 2 
Deflection Characteristics of Joints in Aluminum-Alloy Sheet 
with 24ST Rivets 


Temper- Allowable Limit Deflection at Load,* In. Hours 
ature, Load in the Joint Short Att = 1 to 
(3-0.125 D) Time hour Rupturs 
Room 750 0.0055 0.0055 
300 620 0.004 est. 0.004 est. 1 ,O00 
400 550 0.0035 0.004 100 
500 330 0.002 0.003 60 


* Sum of elastic and plastic deformation, thermal expansion of 
specimen excluded. 


conditions. Few data are available on joints at ele- 
vated temperatures. Reference 5 supplies extensive 
information on four specific joints, one using 0.125 
diameter 24ST rivets. Data from this reference are 
tabulated in Table 2, assuming allowable (design) 
limit load on the rivet is reduced at temperature accord- 
ing to the allowable tensile yield at ¢ = 0.5 hour for the 
basic material. 

Observation of the fact that the limit load deflections 
at elevated temperatures hold on above the tempera- 
ture range at which the basic aluminum alloy is in- 
ferior to, say, titanium leads to the tentative conclusion 
that joint behavior at elevated temperatures is no worse 
than at room temperatures, when standard practice on 
allowable strength is followed. 

Putting it another way, the fact that basic material 
strength falls off faster than stiffness with increasing 
temperature seems to apply to joints as well as to basic 
materials. 

Considering that average duration of limit load is 10 
sec. per application and that limit load is applied on the 
order of once in 10 hours, the hours to rupture at ele- 
vated temperature up to 400°F. are sufficiently high as 
to appear not limiting in design, presuming that aero- 
elastic effects have been properly accounted for. 

The effects of creep at elevated temperature are a 
matter of concern. Presumably all aeroelastic cases 
would be variable with time if creep were significant. 
Using 20245T-3 aluminum alloy as an example, the 
basic material is useful up to about 300° above which 
point other materials are used for various reasons. A 
structure designed to standard criteria will use reduced 
ultimate and yield allowables at temperature similar 
to Table 2. Survey of creep data at 300°F. indicates 
the short time ultimate strength begins to drop 
after about 100 hours of exposure, the short-time yield 
after about 1,000 hours, and 0.005 in./in. creep at 
yield stress occurs at upwards of 10 hours. 

At 375°F., the ultimate begins to drop at 1 hour, the 
yield at 20 hours, and the stress for 0.005 in./in. creep 
is below yield stress for all exposure times, indicating 
that standard criteria are insufficient for design at this 
stage of thermoplasticity. 

The effects are illustrated for extreme thermoplastic 
conditions by assuming a thin straight wing in alumi- 
num alloy at 375°F., exposed to limit torque at tem- 
perature, and further assuming it has been designed to 


Ca 


con 
of 1 
rot 
swe 
act 
pla 
str 
tu 
or 
Si 
rel 
ho 
he 
Wi 
Ww 
al 
j 
te 
| t 
c 
a 
1 
t 


THERMOELASTIC DISTORTION AND WING STRUCTURAL DESIGN 49 


TABLE 3 
Tip Rotation Time History 


Tip Rotation, 


Time Deg. 

0 7.0 

30 min. 10.5 
12.5 hours 17.5 


zero margin for 375°F., short time allowables with no 
consideration for creep. The tip twist as a function 
of time is given in Table 3. (Room temperature tip 
rotation is 6.3°.) 

This tip twist would not increase with time in a wing 
swept more than a few degrees because of bending inter- 
action with torque. 

The general observation to be drawn is that thermo- 
plasticity renders aluminum alloy unfit for primary 
structural use much above 300°F. In composite struc- 
tures where local thermoplasticity does not impair fit 
or function, aluminum alloy can be useful above 300°F. 
Similar general ranges can be established for other 
materials of construction. 

Analogous considerations for attachments from 
reference 5 indicate that creep is insignificant to 100 
hours at 300°F. but becomes significant at 1 to 10 
hours at 400°F., indicating that joint characteristics 
will not be more limiting than the basic material. 


WING ToRQUE Box DESIGN CONSIDERATIONS 


Attachment deflections and slip have little signifi- 
cance in wing bending deformations. Visualize a span- 
wise strip of wing from root to tip. At 30,000 psi in 
aluminum alloy, the axial deformation of the strip for a 
20-ft. semispan is almost an inch. Four spanwise 
joints at limit load could contribute as much as 5 per 
cent additional axial deformation of the strip—but in a 
normal design somewhat less. The same effect applies 
to materials other than aluminum. 

On the other hand, the effect of attachment slip on 
torsional deformations may be considerably more signifi- 
cant. At room temperatures, wing of normal riveted 
and bolted construction have appreciable torsional 
plasticity due to slip and/or tolerances in the attach- 
ments. Considerable laboratory testing in which hys- 
teresis was carefully measured indicated that joint 
tolerances were of no significance to bending deforma- 
tions but quite significant in torsional deformations. 
During one wing twist investigation, a mid-aileron sta- 
tion rotation of 1.6° was measured at limit torque and a 
corresponding permanent torsional set of 0.6°. Based 
on this and other laboratory work, an empirical method 
of estimating the torsional permanent set of wing sub- 
jected to limit torque at the mid-aileron station was 
established : 

AQ = radians (1) 
9 (2ab); 
where the subscript indicates conditions in the 7th 
spanwise wing segment; L = spanwise length of wing 


segment, in.; and 6s = fastener slip = (0.011 D + 0.2 
tolerance); and where tolerance = nominal hole diam- 
eter minus nominal fastener pin shank diameter; N = 
number of spanwise attachment seams contained in 
the torque box; and ab = cross-sectional area of the 
wing torque box, sq.in. 

The summation is taken from root to the wing station 
at which the twist is desired. 

This empirical formula predicted the observed perma- 
nent twist within +30 per cent on all of several wings 
on three models tried. A rough idea of its significance 
may be gained by comparing the F-101 torsional perma- 
nent set of 0.6° at the mid-aileron station with the total 
twist under the critical rolling condition limit load of 
3.5°. This was the closest tolerance wing of the three. 
Torsional hysteresis was more significant in the other 
types of wing investigated. 

The results of wing torsional permanent set are illus- 
trated in Fig. 4. This hypothetical wing at M = 1.6 
has elastic characteristics such that the aileron reverses 
at 440 knots E.A.S. The airplane has adequate con- 
trol up to 410 knots without any torsional permanent 
set, but the presence of set reduces the speed for ade- 
quate control to 375 knots. 


COVER PLATE DESIGN CONSIDERATIONS 


Reference 6 studies thermal strains and deformations 
assuming integral attachment between wing components 
and illustrates the thermal effects in terms of deflection 
and stress for several structural arrangements. 

Without going into any detailed recomputations, the 
effects of attachment slip can be qualitatively evalu- 
ated. 

The thermal bending deformations of a box beam are 
seen to arise primarily from the relative expansion of 
the top and bottom cover plates due to their difference 
in average temperature. Thus wings built of con- 
tinuous (spanwise) top and bottom cover plates will 
display the calculated bending deformations regardless 
of flexibility or plasticity in the attachment of the cover 
plate to the substructure. Thermal bending deforma- 
tions (as distinguished from bending deformations 
caused by applied loads) may be relieved by making the 
cover plates discontinuous spanwise. For a_ tem- 
perature differential top to bottom of the wing of 
400°F., a spanwise relative deformation of about 0.045 
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REDUCTION IN THERMAL CAP 
LOAD BY JOINT FLEXIBILITY 


160 200 240 280 320 
QL 


40 80 120 


Fic. 5. 


in. per ft. in stainless steel takes place. Thus a chord 
wise seam every 3 ft. with a slip characteristic of 0.155 
in. would theoretically eliminate the entire thermal 
bending deformation. In actual practice the deforma 
tion will be only partially relieved since joints in 
structures never display ‘‘free slip’? characteristics but 
slip regularly with load. 

For bending deformations arising from combined 
thermal and load effects, flexible chordwise splices will 
load up the substructure at the expense of the cover 
plate. In the above case (temperature differential 
100°F., 0.135 slip every 3 ft.) the flexibility of the 
chordwise splices would theoretically shift the entire 
bending load from cover plate to substructure. In 
practice, the wing would strike a balance between the 
load-strain characteristics of the cover plate and the 
continuous substructure, the 
deformations of the two. 


governed by relative 

Turning to effect of attachment slip on stress: In 
Levy's example of Table | (reference 6), a peak tensile 
stress of 35,000 psi is observed. This arises from an 
imposed axial strain 

e = 35,000/26,000,000 = 0.00134 in. /1n. 

and could be relieved by slip in chordwise splices as 
noted above or by slip in shear attachment of cover 


In the latter case, a total slip of 90 by 
0.00134 = 0.12 in. would have to occur in a cover plate 


plate to spar. 


continuous spanwise for 15 ft. to relieve this stress 
entirely. 

The Structural Research group developed a relation 
ship between thermal stress induced in the spar cap 


NG REVIEW 
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and cover plate-to-cap attachment flexibility as follows 


p= (AT) | Q | 
1 + | cosh aL 
where 
0 KrEA> 
1+ (40/41) + (KeE.1./L) 


l As 
a = 1 
| 


P = thermal cap load, Ibs. 

A7’ = temperature difference between cap and skin, 

oY = thermal coeflicient of explansion, in./in./ °F. 

Ky» = flexibility of chordwise splice = 6/(f) (1), 
in./Ib. 

Ay = flexibility of skin to cap attachment = 6/y 
for joint, in./Ib./in. 

I = modulus of elasticity, psi 

.[; = skin area, sq.in. 

= cap area, sq.in. 

LL = half the continuous length of cap or skin 


between discontinuities 


The ratio of cap load with flexible cover plate-to-cap 
joints to that with infinitely rigid joints is plotted in 
Fig. 5. The load-deflection characteristic of a joint 
is assumed linear for Eq. (2) and Fig. 5. Actual joint 
extension characteristics as given in Table | demon 
strate the nonlinearity of the plot. 
Therefore it is necessary when using Eq. (2) and Fig. 5 
for design to select joint flexibilities Ay and Ay as 
secant values intersecting the actual. load-extension 
plot of the joint in question at the operating load of 
the aeroelastic case under consideration. 

Table 4+. Continu 
ous skin and caps with a normally tight fastener 
(1/4-in. serew machine countersunk in 0.081 aluminum 
alloy) offer only an S per cent reduction in thermal cap 
load. 


load-extension 


Several cases are worked out in 


The most extreme case shown breaks the cap 
every 10 in. with a 95 per cent reduction in thermal cap 
load. 

Use of this method in design requires a knowledge of 
joint deflection characteristics at the elevated temper- 
ature under consideration. 


In the absence of specific 
data, and in view of the spot check of Table 2, the fol- 


rABLE 4 
Thermal Cap Load Reductions 
(Cap area = 0.75 sq.in.; skin area = 2.5 sq.in.) 
Deflection, 
Skin Splice Skin to 
Elasticity, Spar Splice, In./Lb. Lbs./Sq.In KrEA,» 
In. at Stress Lbs./In. Cap Splice Ky 1/Kw L, In ‘& O al Pr/P; 
0.02 at 20,000 psi 0.1 at 2,500 None = O00 25,000 12.5 2.4 0.65 0.823 0.523 
a, 
None O.1 at 2,500 0 Ibs. /in. x 25,000 5.0 1.0 0.33 0.052 
: 
0.019 at 20,000 psi 0.029 at 2,500 None 000 86 , 200 i295 0.228 0.135 1.53 (). 94 
0.019 at 20,000 psi 0.029 at 2,500 0.019 at 20,000 psi =a 86,200 12.5 0). 989 0.392 1.53 () g2 
None 0.029 at 2,500 0 Ibs. /in. 86,200 5.0 : 1.0 0.61 0.16 
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TABLE 5 
Wing Cover Plate Weights 
Estimated Peak 
Cover Plate Temperature 
Weight Feasible, °F. 


Construction Airplane Short Time Long Time 
(a) Aluminum alloy 1,262 350 300 
b) Aluminum-alloy 

insulated 1,666 1,200 300 
(c) Titanium 1,388 900 800 
d) Stainless steel 1,596 1,400 1,200 


lowing assumption seems sufficiently accurate: The 
deflection of any joint at elevated temperature is the 
same as the room temperature deflection at any given 
percentage of yield load. (Short-time yield load for 
both room and elevated temperature.) 

It should be noted that the use of dissimilar mate- 
rials has a powerful effect in altering thermal cap load. 
Ey. (2) provides a means of evaluation, but no cases are 
worked out in this paper. 

It is seen that some relief of thermal stresses is ob- 
tained by the plasticity inherent in normal rivets and 
bolts and that selection of attachments with larger 
than normal tolerances can be used to alleviate internal 
strains. These will have repercussions on the aero- 
elastic effects. 

Conversely, it appears that only integral or equiva- 
lent- i.e., bonded or spotwelded-—structures will actu- 
ally attain the theoretical thermal stresses. 


WING COVER PLATE WEIGHTS 


A brief study of the relative weight of high-temper- 
ature construction versus low-temperature insulated 
construction was made. Using a thin, low aspect 
ratio, swept wing, the weight of cover plates was 
estimated for four cases: 

(a) Aluminum-alloy, normal heavy-piate multicell 
construction. 

(b) Construction (a) plus an 0.19 insulation layer, 
plus 0.025 stainless steel cover, construction details 
similar to F-101 blast fairing. 

(c) Titanium construction similar to the aluminum 
alloy, designed for adequate strength and stiffness. 

(d) Stainless steel per (c). 

Results are given in Table 5. 

It appears that handling the heat problem by in- 
sulation (of this sort, at least) is less desirable, from the 
weight standpoint, than selecting a heavier material 
which can do the job without insulation. However, 
other benefits might be obtained from this type of con- 
struction, such as keeping equipment or fuel cooler 
longer. 


SKIN PANELS 


Design of individual panels poses a problem. Skin 
buckles, either temporary during periods of temper- 
ature gradient or permanent, as a result of plastic be- 
havior during temperature-load conditions, are an 
annoyance. While they may make little difference to 


the overall aeroelastic behavior of the wing, they have 
some aerodynamic effect on drag; if nothing else, they 
form fatigue nuclei and are unsightly. High-perform- 
ance airplanes capable of penetrating the thermal 
thicket will normally have heavy wing box cover plates. 
Buckling stresses for such plates are readily calculable. 
It would appear that provision for a certain amount 
of joint movement would eliminate the buckles. In 
the writer's experience this is not feasible. 

Sandwich construction seems to offer a promising 
solution. Bonded construction of the type now in 
general use loses its strength at 300° to 400°F. (comes 
unbonded) so it has a limited application. Various 
mechanical sandwiches have demonstrated their ade- 
quacy for elevated temperatures. The most promising 
sandwich, and one which has only recently come into 
use, is stainless steel honeycomb. In this construc- 
tion, thin face plates are brazed to a honeycomb core. 
Typical dimensions are 0.25 to 1.0 total thickness, 
0.025 face plates, 0.002 foil core, and 0.01 thickness of 
brazing. Fig. 6 shows the blown-up edge of a stainless 
steel honeycomb sandwich of 0.3 in.-total thickness 
built by Solar Aircraft Company. 

While no elevated temperature test results are avail- 
able to the writer, panels of this material were exposed 
to sonic fatigue conditions and stood up well. In 
theory, this sandwich should behave well under thermal 
conditions. Overall panel deformations will occur 
when the outer plate is at a different temperature than 
the inner. However it would appear that internal 
thermal strains would be negligible; the honeycomb 
can accommodate them without reducing its shear 
carrying ability. Edging details are difficult but can 
be developed. 


SPAR CONSTRUCTION 


Construction details of spars which have certain ad- 
vantages at elevated temperatures are shown in Fig. 7. 
The webs built with open-ended corrugations are the 
point of interest. This design was developed for pro- 
ducibility but has certain advantages over the usual 
flat sheet webs from the thermal standpoint. In the 


Fic. 6. Stainless steel brazed honeycomb, 9 times size. 
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F-101 spar construction. 


presence of temperature gradients, the webs them 
selves should be substantially strain-free as a result of 
This 
construction is of little help in relieving relative strain 
between cover plate and spar cap. 


their axial flexibility due to the corrugations. 


The spar web construction shown is giving good serv- 
ice in F-101’s so it should cause no unusual alarm from 
the standpoint of other structural considerations. 

Reference 7 suggests a similar web-cap arrangement, 
in which the cap is scalloped to reduce thermal strains 
further, and another construction method in which the 
web is fastened to the cover plate by individual angle 
clips. The latter will relieve cap to cover strains 
completely, as indicated by Fig. 5, but has the disad- 
vantages of considerably greater shear flexibility and 
consequent loss in GJ, a slight loss in structural effi 
ciency, and perhaps higher production costs. 

The open-ended bead construction of Fig. 7 has all 
the characteristics necessary for proper behavior of webs 
at nonuniform elevated temperatures. Stress allevi- 
ation from fastener slip is unnecessary with such webs. 


LEADING AND TRAILING-EDGE STRUCTURE 


Normally, these structures function only to carry 
distributed loads into the primary wing torque box. 

Reference 8 discusses wing structural behavior from 
the standpoint of torsional stiffness during rapidly 
changing Mach Numbers. The treatment is inade 
quate since it discusses the effective torsional stiffness 
only at one specific point in the torque-twist relation 
ship. Torsional stiffness is shown to be tremendously 
reduced because of the temperature-induced com 
pression in the leading and trailing edges. The treat- 


| ment does not indicate that the reduction is effective 


over a small twist angle and on either side of the twist 
angle has higher values. The effect is apparent in the 
vibration data of this article. 
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This effect can cause drastic aeroelastic results in 
wings which are integral root to tip and leading edge to 
trailing edge. While divergence will probably not be 
affected (since the wing will twist beyond the angle of 
low stiffness and then stiffen up), the spanwise loadings 
will be altered by the wash-in or wash-out induced .by 
the strain pattern. Consequently longitudinal sta- 
bility will be affected. Flutter speeds will be reduced 
in a manner analogous to introducing a free play tor 
sionally into the wing. The introduction of this effect 
into flutter calculations is difficult, to say the least. 
This effect will produce unacceptable lateral control 
characteristics for lateral control systems with high 
twisting moment coefficients; when the pilot changes 
from left roll to right roll, the region of reduced elasticity 
will show up as a momentary sluggishness. The region 
of reduced lateral control is variable with dynamic 
pressure and Mach Number, will appear haphazard to 
the pilot, and will make the lateral control intolerable 
for precision flying. 

These considerations all lead to the conclusion that 
relative deformation should be permitted between lead- 
ing edge and wing box and between trailing edge and 
wing box. A crude estimate based on the treatment in 
reference 8 indicates that relieving the forward 15 per 
cent and the aft 30 per cent of the wing of axial con- 
tinuity should permit retention of over 80 per cent of 
the GJ which reference 8 indicates is lost by this 
effect. The approximately 20 per cent loss in effective 
torsional stiffness is still over a relatively small twist 
angle; and integration of the effective GJ over, say, 
+2°, which is a range of significance in the computa- 
tion of aeroelastic effects, will result in a still smaller 
reduction. 

A straightforward method of removing axial strain 
continuity in leading-edge structure is to support it by 
piano hinges top and bottom. 

The F-101 leading edge (15 per cent of chord) is sup- 
ported this way, as shown in Fig. 8, and does its job 
structurally, as well as having good producibility and 
access to hydraulics and controls forward of the front 


spar. In this application, one hinge serves as a leading- 
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F-101 hinged leading edge. 
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edge torque box cap. Any specific amount of axial 
play can be designed into the arrangement by making 
each hinge tange the desired amount narrower than its 
mating recess. 

If the entire trailing edge of a wing is devoted to 
flaps, ailerons, etc., the necessary lack of axial con- 
tinuity is automatically provided. If not, the fixed 
trailing-edge panels can be supported by piano hinges 
also. 

Obviously various kinds of loose-fit fasteners, such as 
that shown in Fig. 2, can be used in this application, 
and each has its associated design problems. 

Use of these suggested design arrangements will sub- 
stantially eliminate the reduced torsional stiffness in- 
duced by compressive thermal strains in the forward 
and aft sections of the wing torque box, resisted by 
tensile strains in the box near mid-chord. 
thermo-elastic behavior has been predicted upon the 
wing torque box alone supplying the entire wing 
strength and stiffness, little is lost by the leading- and 
trailing-edge structure lacking axial continuity or lack- 
ing shear rigidity in its attachment to the wing box. 


If aero- 


STRUCTURAL OPTIMIZATION 


An area of interest in future design development is 
structural optimization from the standpoint of high- 
temperature materials versus insulation versus heat 
suppression, diversion, and removal techniques. Many 
studies and investigations have been made to bring 
out individual and combined effects of various ap- 
proaches. These include the use of porous media with 
a cooling effluent, nose spikes and vortex generators to 
change the boundary-layer character, and a leading- 
Various types and arrangements of 
external 
covering of low conductance materials and coverings of 


edge heat sink. 
insulating material have been suggested: 


semimetallic materials with advantageous evaporative 
and sublimation qualities at high temperature. 

These concepts offer a tremendous number of com- 
binations to the ingenious designer seeking to optimize 
a given structure. The optimization of any particular 
structure is heavily dependent on its operating regime. 
If it is to operate for only a minute or so at extreme 
temperature, cooling effluents are probably a minimum 
weight treatment. For slightly longer times at tem- 
perature, external insulation and/or heat sinks may be 
lightest. For extended periods at temperature, it ap- 
pears almost certain that use of high-temperature ma- 
terial will produce the lightest design. Boundary- 
layer control may be advantageous in all regimes, or 
it may lose out when compromised against performance 
loss. 

Having developed such optimizations, the designer 
still has formidable problems facing him. Should cool- 
ing devices be installed at the hot spot or remotely? 
Should heat sinks or effluent sources be panels or span- 


A 


wise strips? Where can the mechanical equipment 
and exotic fabrications of material be obtained in time 
to qualify and use them? 

These same considerations apply with more or less 
force to the mechanical, electrical, and electronic 
equipment. In the writer's experience, it appears that 
the heaviest weight penalties in the near future for 
aircraft operating in the thermal thicket may arise 
from lack of suitable equipment. The first reaction 
of the equipment manufacturer, when posed a tem- 
perature problem, is ‘‘cool it!’ This is without a 
doubt the heavier approach; redesign of the wiring, 
coils, tubes, bearings, seals, insulation, paint, valves, 
microswitches, working fluids, solenoids, relays, etc., 
for higher temperature operation is almost certain to 
be lighter than addition of a refrigeration system. At 
sufficiently high temperatures, of course, both high- 
temperature construction and refrigeration will become 
necessary. 


CONCLUSIONS 


A review has been made of certain structural problems 
associated with elevated temperatures. Methods of 
construction have been discussed which can be used to 
eliminate or ameliorate these structural problems. It 
appears design arrangements suitable for elevated tem- 
peratures to 1,200°F. or so are available or under de- 
velopment, and the fundamental problem remains 
substantially the same as in the past: selection of the 
minimum weight materials, structural arrangements, 
and methods of construction to obtain the lightest 
possible structure with adequate aeroelastic and other 
strength characteristics. 
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Compressor stall as a limil of 
engine performance and the methods 
of analysis for the prediction of 
the stall limits are discussed. 


Some Effects of Inlet Pressure and 


Temperature Transients on Turbojet Engines 


SYMBOLS 


= capacitance, 1/5, RT 
G = constant 
engine speed, r.p.m. 
= pressure, lb./sq.ft. 
R = gas constant, ft.lb./(Ib.)(°R.) 
s = Laplacian operator 
= temperature, °R 
t = time, sec. 
l = axial velocity, ft./sec 
= volume, cu-ft. 
= weight flow, Ib./sec. 
A: = distance from compressor inlet, ft 
a, 3 = constants 
= ratio of specific heats 
¢ = phase shift, deg. 
A = denotes change from steady state 
= compressor efficiency 
T = time constant, sec. 


Subscripts 


s = static 

x = refers to a station within compressor 
1 to 10 = stations in engine (see Fig. 3) 

SS = steady state 


INTRODUCTION 


cin ARE MANY KINDS of transient disturbances 
which affect the operation of turbojet engines in 
flight. For simplicity these disturbances may be 
roughly divided into transients which are slow enough 
to be compensated for by the usual engine controls and 
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transients which are significantly faster than the con 
trol. 


Changes in engine-operating or environmental con- 
ditions which occur in about a tenth of a second or more, 
or in oscillatory cycles of less than | eps, fall within the 
slow or controllable group of disturbances. For these 
slow disturbances engine operation is essentially similar 
to steady-state operation (quasi-steady). Engine re- 
sponse and operating limits for these disturbances may 
therefore be predicted from the steady-state perform- 
ance. These controllable transients will not be dis- 
cussed further herein. 


The faster transients which may occur in consider- 
ably less than a tenth of a second or at frequencies from 
+ to over 100 eps are also of great importance. Ex- 
amples of such transients are environmental changes in 
inlet temperature or pressure which may occur as a 
result of operation of variable-area inlet diffusers, dif- 
fuser buzz, flying through wakes caused by armament 
firing, flying through shock waves, and several others. 
These disturbances may cause rates of change in engine 
inlet temperature as high as 10,000° per sec. or pulsa 
tions in inlet pressure as rapid as 100 eps. 


It is the purpose of this paper to show some of the 
effects of these very rapid transients on turbojet engine 
operation and to develop analytical methods of predict- 
ing the effects. For simplicity, effects of changes in 
inlet temperature and pressure are treated separately 
although they may occur simultaneously in some cases. 


Results of exploratory engine tests which show the 
general nature of engine response to rapid inlet tran 
sients are discussed. On the basis of an assumed dy 
namical model of an engine a method of analysis of en 
gine response is derived and checked against experi- 
mental data. The calculated effects on engine op 
erating limits of transients in inlet pressure and tem- 
perature are shown for two typical examples 
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Fic. 1. Comparison of stall limits with inlet pressure sinusoids 
and quasi-steady stall limits. 


Exploratory Experiments 


To investigate the effects of inlet pressure and tem- 
perature transients on turbojet engines, full-scale engine 
tests were made in an altitude test facility in which 
controllable ram air could be supplied to the engine 
inlet. 

For the inlet pressure transient test, ram air was 
supplied to the engine through a double duct with a 
rotating valve ahead of the compressor. The rotating 
valve had 20 spokes which alternately covered and 
uncovered areas of the inlet duct of high and low pres- 
sure. Rotation of the valve thereby produced a nearly 
sinusoidal oscillation in compressor-inlet pressure. 
By varying the speed of rotation, a range of frequencies 
from about 2 to 70 cps could be covered. Variation of 
the pressure upstream of the valve resulted in inlet pres- 
sure amplitudes up to a maximum of about 100 per cent. 

At various constant frequencies the amplitude of 
compressor-inlet pressure was increased until com- 
pressor stall was encountered. The occurrence of stall 
was accompanied by a sudden large increase in the 
magnitude of engine vibration and by a large increase in 
turbine inlet temperatures thereby making the stall 
limit a true limit of safe engine operation. 

In the past, discussion and analysis of compressor 
stall limits have been made with reference to com- 
pressor maps obtained during quasi-steady operation. 
The relation of the stall limits, encountered during inlet 
pressure transients, to these quasi-steady stall limits is 
shown in Fig. 1. For transients initiated at rated 
engine speed, indicated by the solid data point, the 
compressor stalled at the conditions denoted by the 
As indicated by the 
data points, the compressor stalled at conditions of 


symbols for a range of frequencies. 


overall pressure ratios higher than the quasi-steady 
stall limit. 
compressor performance is no criterion of stall for inlet 


It is clear, therefore, that steady-state 


pressure oscillations at frequencies of 3 eps and higher. 


For the inlet temperature transient tests, ram air was 
supplied to the engine either through a duct containing 
a preheater or from the surrounding air. During 
normal operation the hot air supplied by the preheater 
was by-passed around the engine. To introduce an 
inlet temperature transient, quick-opening valves in the 
preheater duct were activated, shutting off the by-pass 
and allowing the hot air to be ingested by the engine. 
The transients obtained in this manner were essentially 
“ramps (linear increase of temperature with time) 
which could be varied in slope from approximately 
2,000° to 10,000° per sec. 

Inlet temperature ramps were introduced to the en- 
gine at increasing rates until compressor stall was en- 
countered. As in the case of inlet pressure transients, 
compressor stall was a real limit of safe operation in the 
case of temperature transients not only due to vibration 
and increased temperature, but in addition, stall was 
frequently accompanied by combustor blowout. 

The relation of the stall limits to the quasi-steady stall 
limits is shown in Fig. 2. For ramps in inlet tempera- 
ture of various slopes starting at rated engine condi- 
tions, the compressor stalled at the conditions indicated 
by the symbols. It is evident that, as in the case of 
rapid inlet pressure oscillations, the compressor does not 
stall at the quasi-steady stall limit so that again steady- 
state compressor performance is no criterion of com- 
pressor operating limits during rapid inlet temperature 
transients. 


ANALYSIS 


As was demonstrated by experimental data, it is in- 
correct to assume that the compressor acts as a unit for 
rapid inlet transients as it does for quasi-steady opera- 
tion. To provide an explanation of the stall limits 
observed and to devise a method of predicting these 
limits it is necessary to determine the changes in pres- 
sure, temperature, and flow as they propagate through 
the compressor or, in other words, determine their 
variation with time at various stations in the com- 


pressor. In the subsequent sections this is done by 
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Fic. 3. Schematic of dynamical engine model. 


adapting a dynamical model of an engine and compar 
ing the results computed on the basis of this model with 
the experimental observations. 


The Dynamical Model 


The compressor of the dynamical model is consid- 
ered to be composed of a series of elements, as shown in 
Fig. 3. Each element represents a group of stages 
within which the steady-state variations of flow, pres- 
sure, and temperature are assumed to hold. Each ele- 
ment is followed by a volume equivalent to that of the 
preceding stage group and representing the dynamical 
elements of the flow. The combustor is assumed to 
have the dynamics of its equivalent volume and the 
turbine is assumed to have no dynamics. 

The compressor could have been broken into any 
number of groups, depending on the degree of resolu 
tion required in the analysis. Four groups were 
chosen for this problem as an arbitrary assumption and 
because test data to verify the analysis were available 
for the particular groups used. 


Steady-State Stage Group Characteristics 


As developed in numerous sources in the literature on 
compressors, the performance of a group of compressor 
stages can be generalized as shown in Fig. 4+. For a 
constant engine speed the average stage group outlet 
pressure is related to the inlet flow, pressure, and tem 
perature, as indicated in the figure. Because of this 
generalization, the following equation for the steady 
state performance of a group of stages may be written 


Py = fi(Pi, 11, Wi) (1) 


Alternately, if stage group efficiency is assumed con 
stant, 


= gi( Pi, 74, 


In this analysis it is assumed that within each stage 
group of the dynamical model these steady-state 
characteristics hold for all transients. Of particular 
importance is the stall point noted on the stage group 
characteristic curve of Fig. 4. Numerous experiments 
have shown (at least near rated engine speed) that dur- 
ing a transient when the operating point of a group of 
stages reaches the stage group stall limit, stall of the 
whole compressor is initiated. When this stall occurs 
at high speeds, it is usually followed by compressor surge 
and other inoperable engine conditions as previously 
discussed. Throughout the analyses then, the engine 


stall limit will be taken as the point at which any one 
of the stage group reaches its individual stall limit. 
It is, therefore, the purpose of the analysis to show 
how the operating point of each stage group departs 
from equilibrium in the presence of an inlet transient 
disturbance and to find the conditions of this disturb- 
ance in inlet conditions which will cause stall. 


Stage Group Dynamics 


The dynamics of the volumes |\—-V; are computed by 
a method similar to that of reference 1 and on the 
basis of the following assumptions. 

(1) Heat transfer from the gas to the metal is neg- 
lected. 

(2) Only small changes in stage conditions occur in 
the volume so that the isentropic relation between pres- 
sure and temperature is valid. 

(3) Changes in pressure and temperature are instan- 
taneously propagated throughout the volume so that 
any change in density of the fluid within the volume 
with time is dependent only on the change in the mass 
of the fluid within the volume with time. 

With these assumptions the following equation may 
be derived. 


(V/yRT)(dP,/dt) = Win — Wout (3) 


where the quantities P, and 7° denote static pressure 
and average temperature in the volume, V, under 
consideration, and Ij, and Wout are the instantaneous 
flows into and out of the volume. Of course, at any 
instant of time the flows into or out of a volume must 
satisfy the steady-state characteristics of the stage 
group upstream and downstream of the volume or, in 
other words, must satisfy equations similar to (1) or 
(2). 

Combination of Eqs. (1) and (3) for each of the five 
volumes of Fig. 3 will result in a series of simultaneous 
differential equations. The exact numerical solution 
of these equations is a laborious and time-consuming 
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Fic. 5. Block diagram of analog computer arrangement. 


process even with the aid of digital computers. Con- 
sequently, more convenient methods of solution were 
sought. 


Methods of Solution 


A preliminary study showed that for transients in 
inlet temperature certain simplifying assumptions could 
be made which were not valid for large inlet pressure 
transients. Consequently, different methods of solu- 
tion were used for pressure and temperature transients. 

Inlet Pressure Transients—-Inlet pressure variations of 
interest cover a range of frequencies up to about 100 
cps and amplitudes up to 100 per cent. To cover such 
a wide range of transients a complete solution was re- 
quired. An electronic analog computer was therefore 
used to arrive at a solution. 

A simplified form of Eq. (1) was introduced into the 
computer by the use of function generators. The 
simplification results from the fact that, for a constant 
compressor inlet temperature, any stage group inlet 
temperature depends only on the pressure ratio of the 
preceding stage groups. It is therefore possible to 
reduce Eq. (1) to the form 


where the function fs was evaluated from experimental 
data. 

Eq. (4) is combined with Eq. (3) by the use of suitable 
function generators and differentiating circuits as 
shown in Fig. 5. In applying Eq. (3) the derivative 
dP,/dt is assumed identical with dP/dt. Although this 
may at first seem to be an invalid assumption, it may be 
reasoned that the error involved is negligible. To 
provide inlet and exit pressures as required, dividers 
and multipliers were used as shown in Fig. 5. 

The discharge pressure of each stage group was fed 
to the next group and also to a differentiator to simulate 
the operation as indicated by Eq. (3). The flow 
through the turbine was considered choked which 
resulted in a flow proportional to compressor outlet 
pressure (assuming turbine inlet temperature constant). 
The constant of proportionality was determined from 
experimental data and the resultant straight line rela- 
tionship was used to close the circuit. 

In order to stabilize the system on the computer, it 
was necessary to introduce additional dynamic ele- 


ments in each loop. These were chosen and the prob- 
lem was scaled so that valid results could be obtained 
for the range of frequencies discussed previously. 

The overall compressor frequency response obtained 
from the analog simulation is compared with test data 
in Fig.6. The agreement between the data is excellent, 
indicating that at least at low inlet pressure ampli- 
tudes the assumed dynamical model and method of 
salculation are adequate to describe the phenomena 
occurring. As indicated in Fig. 6 the amplitude of 
pressure oscillation is attenuated with distance from the 
compressor inlet as frequency is increased. ‘This at- 
tenuation of pressure, coupled with a phase lag, results 
in an oscillation of the pressure ratio across a group of 
stages in some complex manner varying for each stage. 
Because of this difference in variation between stage 
groups and because the margin between the steady- 
state and stall pressure ratio varies between stage 
groups, no general rule exists for determining the stage 
which stalls first. 

In the analog study the amplitude of the inlet pres- 
sure oscillation was increased at various constant fre- 
quencies until stall of any stage group was encountered. 
The comparison of the stall limits computed in this 
manner with experimentally determined stall limits is 
shown in Fig. 7. Excellent agreement is obtained over 
the entire frequency range covered by the experimental 
data. It may be concluded that the model and method 
of analysis are also adequate for large amplitudes of 
inlet pressure oscillations. There appears to be every 
reason to believe that the analysis is general and would 
apply to any engine, at least in the frequency range from 
about 3 to 60 eps. 
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Inlet Temperature Transients ~The inlet temperature 
transients of particular interest are ramps with slopes 
in the range from 2,000° to 10,000° per sec. Available 
information revealed that for these rates the time from 
the origination of the transient until the compressor 
stalled was very small, on the order of 0.04 sec. o1 
less. A preliminary study indicated that under these 
conditions the change in pressure in the compressor 
with time should be small. 

These results suggested the tentative hypothesis 
that an adequate approximate solution might be ob 
tained by assuming that changes with time in conditions 
downstream of the stage group being analyzed may b« 
neglected. For the first step to the solution a simplifi 
cation was made to the stage group characteristic curve 
If the stage group efliciency is assumed constant, the 
coordinates of the characteristic curve can be converted 
to the form shown in Fig. 8. As a first approximation 
the characteristic curve can be assumed to be linear 
which then would result in the equation 


T: 7\ = + (a 


where a and 8; are the intercept and slope of the char 
acteristic curve. 
The general linearized equation of flow can be written 
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pressure response to inlet temperature ramps 


AW = (OW/OP)|.s,AP + (OW/0T)|,,AT (6 


and combination of Eqs. (5) and (6) with Eq. (3) yields 
the simple Laplacian equation 


AP;/AT, = G/[1l_ + (r)s| (7 


where the constant G and the time constant 7 can be 
The com 
plete derivation of Eq. (7) can be found in reference 2 


evaluated from steady-state characteristics. 


To test the validity of the assumptions used in de- 
riving Eq. (7), the solution of the equation for ramp 
changes in compressor inlet temperature is compared 
with experimental data in Fig. 9. The figure shows 
the variation in pressure ratio of the first-stage group 
with time for inlet temperature ramps of 2,000° and 
(§),000 The very close agreement between the 
experimental and calculated results (also obtained for 
other test conditions not shown) indicates that at least 
for the first 0.03 sec. after the introduction of the tran- 
sient the assumptions made in the derivation of Eq. (7) 
are valid. In addition, the results show that the 
changes in pressure ratio with time are very small. 
It may be concluded, therefore, that for at least 0.03 
sec. after the introduction of a transient in inlet temper- 
ature at a rate in excess of 2,000° per sec. the change in 


per sec. 


pressure within the compressor is negligible. 

This important result leads to a further simplification. 
It may be assumed that the changes in temperature 
within the compressor with time for these inlet tempera- 
ture transients are not a function of pressure ratio. 
The transfer function from any group interstage tem- 
perature to the inlet temperature may therefore be 
written as follows: 


O71) \ es [1 + (7)s| (S 


where subscript x refers to any interstage station and 
subscript ss refers to steady-state conditions. It can 
be shown that the time constant 7 may be closely ap- 
proximated by 7 = X/yl’, where X is the axial distance 
from the compressor inlet to the station in question and 
(’, is the average axial gas velocity in the compressor. 
The solution of Eq. (&) for the desired inlet tempera- 
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lic. 10. Comparison between calculated and experimental stall 
limits with inlet temperature ramps. 


ture transient will permit the calculation of the inlet 
temperature at any stage as a function of time. From 
the type of stage characteristics as shown in Fig. 4, 
the computed transient stage inlet temperature values, 
and the known steady-state value of stage pressure ratio, 
the stage inlet temperature may be computed; there- 
fore, the time for stage and hence compressor stall can 
be determined. 

In the full-scale engine tests, interstage transient 
temperature measurements were not made. The 
only available check on the accuracy of the analysis is, 
therefore, the comparison between calculated and ex- 
perimental time to reach compressor stall after the 
introduction of a ramp increase in compressor-inlet 
temperature. This comparison is shown in Fig. 10. 
Considering the difficulty in experimental measure- 
ments of pressures and temperatures for these extremely 
short times, the agreement between calculated and ex- 
perimental results is good. It may therefore be con- 
cluded that, at least for the engine tested, the method 
of analysis is sufficiently accurate to predict stall limits 
in the presence of linear inlet-temperature increases in 
the range above 2,000° per sec. 


Typical Examples 


To illustrate the results of the analysis and to show the 
potential importance of the effects of inlet temperature 
and pressure transients, two examples have been chosen 
out of the many possible in flight disturbances. 

Diffuser Buzz—The first example is the reaction of the 
engine to diffuser buzz. It is well known that the op- 
eration of an engine inlet diffuser at off-design conditions 
may result in large high-frequency engine inlet pressure 
oscillations called buzz. The amplitude and frequency 
of buzz depend on the particular inlet design and on the 
engine operating conditions. 

A typical buzz amplitude-frequency plot 1s shown in 
Fig. 11. Operation along the line shown might be 
encountered, for example, if the engine throttle is 
suddenly retarded at high flight speed. As the engine 
speed starts to drop, the engine airflow decreases and the 
diffuser departs from its design airflow. As the air- 
flow falls, the amplitude and frequency of buzz increase 
as shown. As indicated by the computed stall line 


plotted in the figure, the compressor would stall when a 
buzz frequency of about 20 cps and an amplitude of 
about 40 per cent were reached. The analysis, there- 
fore, makes it possible to determine the limiting condi- 
tions of engine operation during diffuser buzz. Of 
course, the method of analysis may be applied to de- 
termine stall limits for a wide variety of other inlet 
pressure disturbances also. 

Inlet Temperature Ramps— To illustrate the large dif- 
ference between the results of the transient analysis of 
inlet temperature ramps and the results that would 
be obtained from a quasi-steady analysis of the same 
inlet temperature ramps, Fig. 12 is shown. The stall 
limit for quasi-steady operation was computed by a 
method which has been widely used in the past which 
assumes that the overall steady-state stall limits apply. 
It was also assumed that the compressor pressure ratio 
departed from steady-state because of a change in com- 
pressor equivalent speed combined with a change in 
turbine-inlet temperature due to the reduction in air- 
flow at constant fuel flow accompanying the reduced 
equivalent speed. The stall limits for the transient 
analysis were, of course, computed by the methods 
used in the analysis section. 

It is evident that the quasi-steady analysis may be in 
error by as much as a factor of 3 in the limiting inlet 
temperature for stall. The use of the transient analysis 
is, therefore, required to determine stall limits with 
reasonable engineering accuracy. 


(Continued on page 68) 
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Fic. 11. Typical diffuser buzz line and compressor stall limit. 


INITIAL TEMPERATURE, 460° R 


—-COMPUTED FROM QUASI-STEADY 


300 
> 
< 
200 
= 
w « 
COMPUTED FROM TRANSIENT 
= a 
ao 
xm 
fe) 1000 2000 3000 400C 5000 6000 


T,, DEG/SEC 


Fic. 12. Comparison of stall limits computed from quasi-steady 
and transient analyses. 
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The effects of altitude and ambient temperature 
in hovering and in forward flight are considered, 
and performance capabilities are evalualed. 

The conventional helicopter and STOL aircraft 
are also included, and the advantage 

of using special test aircraft is shown. 


Evaluation of VTOL Systems Suitable for Transport Aircraft 


W. Z. Stepniewski and Joseph Mallen 
Vertol Aircraft Corporation 


INTRODUCTION 


‘ PAY-LOAD - RANGE capability at various cruising 
speeds and altitudes is used as the basis for establishing 
the competitive positions of various VTOL systems 
with reference to their suitability for transport applica 
tions. However, the pay-load - range capabilities may 
also depend on such operational conditions as hovering 
time, altitude, temperature, etc.' 

As to the time in hovering, the true VTOL transport 
aircraft should be able to remain in this regime of flight 
(or near it) long enough to assure the necessary freedom 
of decision at take-off and especially in landing. A 5- 
min. time in hovering is hence assumed in this study. 

Since the transport category is to be considered, only 
those VTOL systems which retain a basically horizontal 
position in take-off and landing, as well as in forward 
flight, will be evaluated. 


Most PROMISING SYSTEMS 


There are many VTOL systems which can lead to 
the configuration which will fulfill the requirement of 
fuselage attitude and controlled hovering flight of a few 
minutes. However, a broad parametric study, con- 
ducted by Vertol Aircraft Corporation in 1955-1956 
under a contract with the Office of Naval Research and 
the Army Transportation Corps, indicated that for the 
transport mission requiring cruising speeds of 300 
m.p.h. or more, having a radius of action of several 


This work was revised by the authors and condensed from the 
paper of the same title presented at the VTOL-STOL Aircraft 
Session, IAS 25th Annual Meeting, N.Y., Jan 28-31, 1957. The 
original paper is still available as IAS Preprint No. 724. 

The authors are Chief of Research and Development and Chief 
of Design Analysis, respectively. They wish to express their in- 
debtedness to James E. Gasho and S. Dallas for their help in 
numerical calculations. 


HELICOPTER 


Fic. 1. Six promising VTOL systems. 


hundred miles, and operating only a few minutes in 


hovering the following six systems appeared to be the 


most promising (Fig. 1). 


1) Tilt-Wing Propeller 


The tilt-wing aircraft whose basic concept has been 
pioneered by the NACA? * will, for brevity, be re- 
ferred to as the tilt-wing throughout the text. 


2) Deflected Slipstream 


The deflected slipstream (also called vectored lift 
VTOL concept derives its vertical lift from the propeller 
slipstream which is deflected through large angles by 
means of special flaps and or vanes.4~7 


3) Tilting Ducted Propellers 


This concept is based on shrouded ducted propel- 
lers*~'® which can be tilted through an angle of approxi- 
mately 90°, providing both vertical thrust in hovering 
and propelling force in forward flight.!!» ! 


4) Hover-Jet 


Aircraft employing direct thrust of turbojet engines 
for hovering and near hovering flight (Bell Aircraft tilt- 
ing jet engines and the Rolls-Royce Flying Bedstead). 
This VTOL system is referred to as the hover-jet plane. 
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(5) Vertodyne 


The Vertodyne derives its thrust in hovering and low- 
speed regimes from ducted fans submerged in fixed wings 
as originally proposed by Breguet.'* However, whereas 
Breguet proposed to drive the wing-submerged ducted 
fans through turbine blades located on the periphery of 
the fans, the ducted fans of the Vertodyne are shaft 
driven. A hot gas generator of the turbojet type is in- 
stalled either to drive the ducted fans through a power 
turbine or to provide thrust in forward flight through 
the direct discharge of hot gases as in a conventional 
turbojet. 


(6) Vectodyne 


This thrust-supported and -driven aircraft depends 
entirely on sustaining forces generated through the 
proper deflection of a ducted air stream both in hover- 
ing and forward flight. This whole family of aircraft 
originated by Dr. Lippisch as the Aerodyne" is dis- 
cussed here under the name of Vectodyne (derived in 
analogy with that of vectored lift aircraft). 

The previously mentioned Vertol parametric study 
indicated that the tilt-wing, deflected slipstream, and 
tilt ducted propeller aircraft are similar in their per- 
formance capabilities and structural and gross weight 
Only the tilt-wing is hence considered 
as a typical representative of the aforementioned three 
concepts. 

In addition to the tilt-wing, the hover-jet airplane, 
the Vertodyne, and the Vectodyne are discussed, while 
the helicopter and STOL aircraft are shown for com- 


characteristics. 


parison. 


BASIS FOR COMPARISON 


The transport aircraft can be compared on the basis of 
(PL/W) vs. range relationship which, in turn, may be 
regarded as a result of two factors: 

(a) The pay load to gross weight ratio for zero range 
(PL/W)o. 

(b) The average slope of the (PL/W) vs. range curve. 

The first of these quantities can be expressed in terms 
of relative weights as follows: 


w/, 
Wee . Wee. 


where (W,/W), is fuel required for hovering (5 min.); 
Wpp/W is power-plant installed weight; Wrr/W is 
transmission, lubrication, and fuel system weights; 
Wrez/W is lift and thrust items—including wing, pro- 
pellers, rotors, and boundary-layer control system as 
applicable to the various design concepts; and Wpr/W is 
remaining items—including weight of body, alighting 
gear, tail surfaces, fixed equipment, crew, etc. 

The slope of the relative pay load vs. distance (/) is 
defined as the relative weight of fuel required per 100 
nautical miles of distance flown. This quantity ex- 
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pressed in per cent of gross weight is 
O(PL/W)/ol = = — A(F/W) X 100 (2) 


where (W/W) is fuel required to fly 100 nautical 
miles. 


METHOD OF PRESENTATION 


A graphical presentation is based on showing, in 
various regimes of flight, the SHP,/W values for shaft- 
turbine-driven aircraft and thrust to weight ratios 
(T/W) for jet propeller concepts. This facilitates the 
rapid determination of both the (PL/W), and y values. 
The significance of the terms influencing the (PL/W), 
ratio is discussed first. 

The relative weight of fuel required in hovering (Wr/W),, 
depends on three basic factors: 

(a) Shaft power to weight (S/7P/W) or thrust to 
weight (7°/ W) ratio required in hovering at a given alti- 
tude and temperature. 

(b) Specific fuel consumption under the above con- 
ditions. 

(c) Time in hovering. 

Knowing the SHP/W values versus hovering density 
altitudes for shaft-turbine-driven aircraft, selecting a 
5-min. hovering time, and assuming a specific fuel con- 
sumption constant and equal to 0.6 Ib./hp.-hr., we find 
that the relative weight of the hovering fuel (W/W), 
becomes proportional to the SHP/W required in this 
regime of flight. This allows the addition of an auxiliary 
scale where the (W,/IW), values can be read directly 
(see Figs. 3, 4, and 6, 7, 8). 

For aircraft relying on turbojet thrust for support in 
hovering, the 7/W = 1.0; hence, for 5 min. of hovering 
at an assumed s.f.c. = 0.9 Ib./Ib.-hr., 


(Wr/W)n; = 7.5 per cent 
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Fic. 2. Factors showing increase in installed power and 
thrust due to altitude and ambient temperature. 


in | 


62 


The relative weight of the installed power plant (Wpp WW 
may be considered as proportional to the following fac- 
tors: 

(a) Peak power, or thrust, per pound required in all 
regimes of flight W),,,., or (TV W) maz. 

(b) Factor (¢) representing the reserve of available 
power Over maximum power required. 

(c) Factor (A) giving the ratio of S L, standard at 
mosphere power rating to that actually required at a 
given density altitude and temperature. 

(d) Specific weight of the installed power plant based 
on the sea-level rating. In the present study. engine 
characteristics, as shown in Table 1, were assumed. 

For the shaft-turbine-driven aircraft, weight of the 
power plant expressed in per cent of gross weight is 


(Wpp W), = 50(SHP/W) martiK 1 (3 


In hovering it is assumed that ¢, = 1.1 while in for 
ward flight ¢, = 1.0. 

For nonsupercharged turbines, with no provision for 
power recovery at nonstandard ambient temperatures, 
the A factor based on the present-day shaft turbines 
can be obtained from Fig. 2. 

An auxiliary scale is provided along the ordinate axis 
(see Figs. 3-7) to obtain, at a glance, the relative weight 
of the installed power plants for A = 1. 

In the considered hover-jet there are basically two 
power-plant groups one providing thrust in hovering, 
another in forward flight. The relative power-plant 
weight expressed in per cent of gross weight is 
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TABLE 1 

Assumed Engine Characteristics 

Specific Installed Specific Fuel Consumption 
Power Plant Weight Hover Forward Flight 
lurboprops 0.5 Ib SHP 0 6 Ib. SHP-hr 0 6 Ib/SHP hr 
Hover turbojets 0.12 1b. Ib 0.9 1b. Ib-hr 
Forward flight turbo 

jets 0.37 Ib. Ib 
Modified gas turbines* 0.52lb SHP O t1b. SH P-hr 


1.0 Ib. Ib -hr 
1.07 Ib. /tb.-hr 


* For Vertodyne application 


(Wpp/W); = 13.2K jy + (A 


In Eq. (4) it has been assumed that maximum thrust 
required in hovering is 10 per cent higher than the gross 
weight. The relative weight of the forward flight power 
plant depends on the (7° I1’),,,,, in this regime, and its 
value can be read directly (for A = 1.0) from an aunxil- 
iary scale (see Fig. 5). 

The relative weight of the transmission plus lubricating 
and fuel systems (Wrp W) can be considered as propor- 
tional to the shaft power installed, and the values shown 
in Table 2 have been assumed. Auxiliary scales permit 
reading this value directly from the graphs (Figs. 3, 4, 6, 
and 7). 

Relative weigh: of the lifting and thrust producing as- 
semblies (Wy, W): This item includes wings, pro- 
pellers, rotors, and boundary-layer control system as 
applicable to the various design concepts. These items 
are dependent to a great extent on the size of the air 
craft, design concepts, etc. Table 2 gives the approxi- 
mate variation of W for various VTOL. air- 


HOV. DENSITY ALT. ft. 
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(35% OVERLAP) 
% of G.W. 
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Fic. 3. Performance map for the tandem helicopter. 
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TABLE 2 
Assumed Component Weights 


ht Type Helicopter Tilt-Wing Hover-Jet Vertodyne Vectodyne STOL 
hr Wrr/W 1 Ib./hp. 0.3 Ib./hp. 0.10 Ib./hp 0.15 Ib./hp. 0.25 
Ib./hp 
Wret/W 13-16% 15-20% 9-14% 10-15% 10-20% 17-22% 
Wre/ W 25% 20% 20% 20% 20% 22% 


* Since there is no transmission, weight of the fuel and lubricating systems is incorporated into installed weight of turbojet engines 


craft of 50,000 to 100,000 Ibs. gross weight class. It W),/100n.mi. = = (100 V 100 (5) 
should be noted that for the STOL aircraft two sets of 
- values are indicated for Wy, W: 17-22 per cent and where flying speed V is in knots, and a subscript |" de- 
or 20-25 per cent. The tet range has been estimated notes that the (SH/P W)y and (7° W’), values are taken 
20-2 as been estim: 
, for the lower value of maximum operational lift co- at that speed I’. _ ; 
efficient (C, = 4.0). The higher range corresponds to 1 aking advantage ol Eqs. (4) and (9), = draw a 
C, grid of lines on the W or vs. V graphs which 
fg Relative weight of the remaining structure, crew, fixed enables the immediate appraisal of the PL IW vs. range 
. equipment, etc. (Wr W): For the VTOL transports of slope at various cruise speeds and flight altitudes (see 
the 50,000 to 100,000 Ibs. gross weight class, approxi- 7 
it mate values for W, W are given in Table 2. For the Equivalent lift to drag ratio (¢,): For jet-propelled air- 
' helicopter a 5 per cent increase has been assumed craft the reciprocal of the 7° HV’ values obviously repre 
chiefly because of the heavier fuselage structure. An oe the lift to drag ssc = L D). in onder - 
e increase of 2 per cent for the STOL reflects primarily the facilitate a comparison of the shaft-turbine-driven air- 
7 heavier undercarriage : craft with the jet-propelled ones, an equivalent lift to 
" Slope of the (PL W) ws. distance curve: Eq. (2) ex- drag ratio (e,) based on the S//P/ IV values has been in- 
presses the relative weight of fuel in percentage of gross troduced as follows: 
weight required to fly 100 nautical miles, and for the ¢. = 323(SHP/W)/V (6) 
s.f.c. given in Table 1 it becomes for shaft-turbine- 
driven aircraft From Eq. (6) it iseasy to provide within the (S77P/W) + 
A(PLW),/100n.mi. = (60 V)\(SHP. W)<100 |” coordinates system a grid of constant ¢, lines (see 
. : (4 Figs. 3, 4, and 6-8). Thus the values of e«, at various 
flying speeds, altitudes, etc., can be read directly. 
and for jet-propelled ones These figures can be compared with the ¢ values read 
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Fic. 4. Performance map for tilt-wing aircraft. 
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Fic. 5. Performance map for hover-jet aircraft. 
on an auxiliary ordinate scale of the 7/W vs. V graphs 
of the jet-propelled aircraft (Fig. 5). 
Discussion OF VTOL anp STOL Systems 


(A) The Helicopter 


TABLE 3 
Assumed Design Parameters of the Helicopter 


Disc loading, psf 3 10 


Blade loading, psf 60 90 60 90 
Tip speed @ca = 1.2 655 695 655 695 
fps @ ci = 3.0 590 615 590 615 
Equivalent flat plate area loading, 
psf 1,000 


The power required relationships, both in hovering 
and in forward flight, based on the above values are 
shown in Fig. 3. This figure indicates that an increase 


of the retreating blade lift coefficient from the generally 
accepted present value Of Cina; 1.2 to Cimar = 3.0 
may result in pushing the combined stall-compressibil 
ity limit to 200 knots or more. 

But these gains in V,,.; will probably not improve 
the optimum values of y which, compared with either 
VTOL or STOL aircraft at sea level, are rather low (see 
Figs. 3 and 10) and may compare only with jet-propelled 
aircraft flying at SL. 

The commonly accepted opinion that the helicopter 
is the best hovering vehicle is verified by examining the 
left side of Fig. 3. In spite of the fact that these ad- 
vantages are less striking at the selected time of only 
5) min. in hovering, the helicopter with the lower disc 
loading shows the best (PL/ WW), of all considered VTOL 
aircraft (see Fig. 11). At longer times required in 
hovering or near hovering flight, this superiority of the 
helicopter will obviously become more pronounced. 

Because of the superior hovering and low-speed per- 
formance, the helicopter will probably remain for a long 
time an optimum VTOL aircraft for short-range opera- 
tions where frequent stops are required and conse- 
quently considerable time is spent in hovering or near 
hovering flight. 


B) Tilt-Wing 


TABLE 4 
Assumed Design Parameters of the Tilt-Wing 


Wing loading, w,, psf 60 90 
Aspect ratio 6 10 6 10 
No. of propellers 4 
Propeller diameter 1/4 (wing span 
Equivalent flat plate area 

loading, wy, psf 4,200 


The selected design parameters result in the power 
required per pound of gross weight shown in Fig. 4. The 
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Performance map for Vertodyne. 
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improved speed and range capabilities (indicated by the 
y values) over the helicopter can easily be noticed in 
Fig. 4. 

A combined examination of Figs. 4 and 11 indicates 
that, as far as the overall performance is concerned, the 
lower wing loading of 60 Ibs./sq.ft. is more beneficial 
since under the assumptions of Table 4 this leads to a 
lower propeller disc loading as well. Fig. 11 also indi- 
cates that, as for all other VTOL aircraft, the pay load 
at zero range will diminish considerably with opera- 
tional altitudes and temperature in hovering as long as 
the engines lose power as shown in Fig. 2. 

In general the (PL/W) values of the tilt-wing air- 
craft incorporating a lower wing loading (60 Ibs./sq.ft.), 
and hence lower propeller disc loading as well, are quite 
good and, for the assumed time in hovering (5 min.), 
only slightly inferior to those of the helicopter; while in 
the PL 'W vs. range capabilities (y values), the tilt- 
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Fic. 8. Performance map for STOL aircraft. 
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Performance map for Vectodyne. 


wing shows a definite superiority both at low- and high- 
altitude flights even at high cruise speeds of approxi- 
mately 300 to 360 knots. 

The tilt-wing is thus considered one of the best 
VTOL concepts for transport aircraft for cruise speeds 
of approximately 300 to 360 knots.* 


(C) Hover-Jet 


The hover-jet aircraft may be considered as a con- 
ventional jet-propelled transport aircraft to which 
special hovering jet engines and special controls for this 
regime of flight have been added. In forward flight, 
hence, the y values should be similar to any other jet 
transport, and obviously a high cruising altitude should 
be beneficial. 


* The vectored lift and tilting ducted propeller would probably 
be comparable to the tilt-wing 


Fic. 9. Take-off and landing distance of STOL aircraft at S/L 


and 10,000 ft. density altitude vs. T/W. 
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Fic. 10. Fuel required per 100 nautical miles, per cent gross 
weight (7) vs. flying speed at S/L and 30,000 ft. 


In view of the basic similarity of the hovering jet to 
the whole family of jet transport aircraft, only one as 
pect ratio (.R = 8) and two wing loadings (w, = 60 and 
90 Ibs. sq.ft.) were considered. The equivalent flat plate 
area loading (excluding the wing and tail surfaces) was 
taken as wy, = 5,900 Ibs. sq.ft. 

From Figs. 5 and 10 it can readily be seen that in the 
high-speed range of approximately 460 to 480 knots and 
in the high altitudes the y values are superior to other 
concepts considered. The pay load at zero range (sec 
Fig. 11) is obviously much lower than can be expected 
of conventional jet transports. Figs. 10 and 11 indicate 
that the higher wing loading results in better transport 
capabilities [both y and (PL IW’) |. 

The hover-jet is an interesting VTOL transport con 
cept for cruise speeds higher than 450 knots. However, 
the competitive position of this aircraft is largely de 
pendent upon the time required in hovering and the de 
velopment of extremely lightweight turbojet engines 
for vertical thrust. 


D) Vertodyne 


In forward flight the Vertodyne is a jet-propelled air 
craft, hence its characteristics should be similar in 
general to those of any other jet transport aircraft and 
to the hover-jet in particular. However, a more compli 
cated ducting arrangement between the jet exit nozzle 
and the gas generator may result in a higher s.f.c. (7 
per cent higher in forward flight has been assumed). 


Since in high-speed forward flight aspect ratio is of 
lesser importance, only one value (R = 6) was as 
sumed for the forward flight study. However, two 
wing loading values (w, = 40 and 60 Ibs. /sq.ft.) were 
considered. The equivalent flat plate area loading was 
taken as wy, = 4,600 Ibs. sq.ft. 

Although in a high-speed flight the aspect ratio value 
is less.important, it becomes a significant design 
parameter as far as hovering flight characteristics are 
concerned. In the considered design concept (see Fig. 
|) the aspect ratio influences the ratio of the ducted fan 
dise loading to the wing loading. Hence in the hovering 
study, an additional aspect ratio of + was added. 

A glance at Figs. 6 and 10 will indicate that the for- 
ward flight relationships of the Vertodyne are similar to 
those of the hover-jet. In hovering, however, the 
thrust loading of the vertical thrust generator is lower 
than that of the hover-jet, which immediately reflects 
in a lower amount of hovering fuel required. A further 
examination of Fig. 11 reveals that, as far as hovering is 
concerned, a combination of a low aspect ratio and low 
wing loading is beneficial because it leads to a lower fan 
loading.* This more efficient use of fuel energy in 
hovering in the Vertodyne makes its (PL /W), about 10 
per cent at sea level and 5 per cent at 6,000 ft., 95°F. 
better than that of the hover-jet. 

In conclusion, the Vertodyne should be considered 
best suited for missions requiring cruise speeds of 450 
knots and higher in combination with hovering dura- 
tions of 5 min. or even slightly more. 


E) Vectodyne 


Since the Vectodyne represents a new design concept 
lacking in any statistical material, estimates of struc- 
tural weights may vary within considerable limits. 
However, in spite of the uncertainty of structural data, 
the indications resulting from the aerodynamic con- 
siderations should be quite valuable. 

In the present study two jet exit area loadings of w,, 

= 100 and 200 Ibs. sq.ft. were selected, and the 
equivalent flat plate area loading of wy = 5,000 Ibs. 
sq.ft. was assumed. 

It can be readily seen from Fig. 7 that relatively low 
jet exit area loading is essential for both forward flight 
and hovering performance. Fig. 10 clearly indicates 
that the Vectodyne shows its full advantage at high 
speeds as far as fuel consumption is concerned. There- 
lore a high degree of aerodynamic cleanliness and de- 
laying of compressibility effects becomes important. 
For the (PL/W)o values (Fig. 11), the exit area loading 
is of prime importance, especially at high altitudes and 
temperatures. 

It may be concluded that from a performance point 
of view the Vectodyne represents a VTOL system 
which should be especially attractive for transport air- 
craft required to operate at relatively low altitudes and 
at cruising speeds of 450-480 knots or higher. 


* For other ducted fan - wing configurations, this trend may be 
different 
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F) STOL Aircraft 


TABLE 5 
Design Parameters Assumed for STOL Aircraft 


Wing loading, w., psf 30 60 

Aspect ratio 6 10 6 10 

Operating maximum lift 
coefficient in landing 
and take-off 

Equivalent flat plate area 
loading (excluding wing 
and empennage), wy, 
psf 4,200 


$& 6 $&6 6 $& 6 


Assuming the above design parameter values, the 
shaft horsepower required in forward flight was de- 
termined and the take-off and landing distances cal- 
culated at sea level and 10,000 ft. density altitude (ap- 
proximately 6,000 ft. pressure altitude and 95°F. tem- 
peratures). 

It can be seen from Fig. S that, in general. the high 
forward speed characteristics of the STOL aircraft are 
very similar to those of the tilt-wing. 

Fig. 9 indicates that, for the assumed operational 
maximum lift coefficients, it will be difficult to realize 
the 600 ft. landing distances at 6,000 ft. altitude on 
95°F. for an aircraft of 60 Ibs. sq.ft. wing loading. The 
(PL W)o is shown, hence, for a wing loading of 30 
Ibs sq.ft. only. 

It has been assumed that propellers are mechanically 
interconnected to prevent thrust assymmetry in the 
case of take-off engine failure. The weight penalty re- 
sulting from this can be seen in Fig. 11. It is possible to 
visualize a multiengined configuration (four or more 
engines) where either the engines are grouped in pairs 
or distributed along the wing span so that the assym 
metry resulting from one engine failure could be bal- 


However, even in 
this case, the full weight gains resulting from the 


anced by a control displacement. 


elimination of interconnecting transmissions will not be 
realized since larger control surfaces, ete., will be re- 
quired. 

At higher cruising speeds, both at sea level and at 
30,000 ft., the y values of the STOL are obviously quite 
similar to those of the tilt-wing (Fig. 10). 

In the estimate of (PL. 11’), (Fig. 11), provisions were 
made for fuel required for take-off, wave-off, etc. In- 
stalled engine power was based on the maximum for- 
ward thrust to weight ratio (7 11’) as shown in Fig. 9. 

Upon examining Figs. 10 and 11 we can conclude that 
the STOL aircraft (operational C_,,,, = 4 to 6) should 
have no appreciable gross weight advantage over a 
VTOL tilt-wing type designed to the same mission. 


CONCLUSIONS 


It may be stated in conclusion that each VTOL sys- 
tem analyzed may be particularly suitable as a trans- 
port depending on the mission requirements and es- 
pecially on such factors as cruise speed and altitude, 
hovering duration, etc. However, the present analysis 
was based on performance capabilities only. There 
may be structural and operational problems which may 
change this comparative evaluation. 

The final solution to these problems and many others 
can be determined only through actual flying ex- 
perience. Fig. 12 clearly indicates that any attempt to 
secure the answers to these basic problems with full- 
scale VTOL transport (in say 50,000 Ibs. gross weight 
class) would be costly and time consuming. The logical 
approach appears through the small test aircraft where 
only at a fraction of the cost and time required for full- 
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Vmax = 450 Kn. at 30,000 ft. Std. Atm, 


Pay-load capabilities at zero range of VTOL and STOL transports. 
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Fic. 12. Relative development cost vs. time for various gross 
weight-class aircraft. 


scale transports the necessary basic answers may be 
obtained. 
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Effects of Inlet Pressure and Temperature Transients (Continued from page 59) 


CONCLUSIONS 


Experiments have shown that rapid transients in 
inlet pressure or temperature may cause compressor 
stall in modern turbojet engines. The stall leads to 
excessive vibration, very high turbine temperatures, and 
quite frequently, to combustor blowout. It is, there 
fore, an important engine operating limit. Experi 
ments also show that the stall limits of the engine 
under these conditions are different than for quasi- 
steady conditions. 

An explanation of the phenomena occurring and a 
quantitative prediction of the stall limits is possible 
from a simple analysis based on a dynamical model of 
the engine. The results showed that for small groups 
of compressor stages the steady-state performance and 
stall limits are valid over a wide frequency range, and 
that dynamic effects are those given by the transient 
response of gas volumes corresponding to the volumes of 
the stage groups and the combustor. 


As an example of the application of the methods 
of analysis, the stall limit of a typical engine in the pres 
ence of diffuser buzz is computed, and it is shown that 
stall occurs in the buzz amplitude frequency range. 
In addition it is shown that a quasi-steady analysis of 
the effect of ramps in inlet temperature will result in 
large errors in predicted engine stall limits, and that 
these errors may be eliminated by the use of the tran- 
sient analysis proposed herein. 
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R. Richard Heppe and 
Leo Celniker 
Lockheed Aircraft Corporation 


Airplane Design Implications of the 


Inertia Coupling Problem 


The purpose of this paper is to generalize some of the more important aircrafi design implications 


resulting from consideration of high rolling rate and large amplitude roll maneuvers. 


INTRODUCTION 


O.. OF THE MOST SIGNIFICANT new stability and 
control problems is that which results from inertia 
coupling during roll maneuvers. 
about in large amplitude roll maneuvers and can result 


This problem comes 


in sufficiently large pitch and yaw excursions to pose a 
primary flight safety problem. The problem is of 
particular concern in the design of fighter and inter- 
ceptor aircraft, where high rolling rate and large 
amplitude roll maneuvers are critically required in the 
basic tactical employment of the weapon. 

It is the purpose of this paper to generalize, insofar as 
possible, some of the more important aircraft design 
implications resulting from consideration of this type 
of maneuver. The considerations presented are derived 
from analytical studies of the equations of motion of 
typical high-speed aircraft configurations. 

Early indications of the possibility of instability 
during roll maneuvers of aircraft and missile configu- 
rations were presented by W. H. Phillips of the NACA 
Langley Laboratory.! More detailed theoretical in- 
vestigations have since been reported by other authors, 
but the conclusions reached by Phillips remain valid 
and provide a simple basis for design considerations. 
A brief review of the results of Phillips’ analysis is 
included here to introduce the significant parameters 
and to provide a basis for the design considerations to 
be discussed. 

On the basis of a number of simplifying assumptions, 
Phillips reduced the equations of motion to a linear 
system permitting a general solution of the problem in 
terms of the natural frequencies in pitch and yaw, wy, 


Condensed from the paper of the same title presented at the 
Stability and Control Problems During Large Maneuvers Ses- 
sion, IAS 25th Annual Meeting, N.Y., Jan. 28-31, 1957. The 
authors’ complete work is available as IAS Preprint No. 723. 

The authors are, respectively, Department Head, Aerody- 
namics, and Group Engineer, Aerodynamics. 
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and wy. These quantities are related directly to the 
longitudinal and directional static stability margins of 
the configuration. For airplanes with low inertia in 
roll the results show the possible existence of an area of 
instability for a given configuration rolling at a rate 
between the natural frequency in pitch and the natural 
frequency in yaw. The extent of this unstable region 
is a function of the existing damping. Rolling rates 
either above or below these natural frequencies lie in 
stable regions. It is implied that for the special case of 
ws equal to wy, the presence of a small amount of 
damping is sufficient to provide stability at all roll rates. 

These results from Phillips’ analysis were determined 
from consideration of aircraft configurations rolling at 
fixed rate. Certain general conclusions may be drawn 
from the results of Phillips indicating the most critical 
areas for consideration of the inertia coupling problem. 
Nevertheless determination of the actual roll rates to be 
experienced by aircraft configurations over a wide 
range of speeds, altitudes, and entry attitudes requires 
application of 5 degree of freedom response calculations. 
The remainder of this paper presents results of design 
significance drawn from Phillips’ analysis together with 
the results of dynamic studies of typical high-speed 
aircraft configurations. 


TYPICAL AIRCRAFT CONFIGURATION CHARACTERISTICS 


In the preliminary design consideration of a new 
aircraft, attention is focused in sequence upon each 
element of the configuration in order to accomplish the 
design objective. The choice of directional and longi- 
tudinal static stability levels in conjunction with allow- 
able center of gravity limits is of extreme importance 
and must be based upon consideration of the complete 
flight spectrum. 

Several typical aircraft configurations have been 
examined to establish the variations of longitudinal 
and directional stability over a wide Mach Number 
range. These variations in directional and longitudinal 
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stability have been assessed in order to establish the 


characteristics of typical configurations for considera 
tion from the inertia roll coupling standpoint. Fig. | 
presents typical variations of the longitudinal stability 
parameter, Cy, with Mach Number for low and high 
positions of a horizontal tail of a conventional high 


speed design as well as a tailless design. The lower 


values of the longitudinal stability parameter for the 
tailless configuration reflect the normally larger wing 
area and aerodynamic chord lengths associated with 
such arrangements. 

Preliminary design attention must be directed to the 
determination of the variation of longitudinal stability 
with Mach Number for the particular configuration of 
interest in order to establish the most critical flight 
speed. For many current aircraft of widely varying 
configurations, the critical speed for selection of longi 
tudinal stability design parameters is in the vicinity 
of 0.9 Mach Number. It is in this region that many 
configurations exhibit the lowest levels of static longi 
tudinal stability. Selection of allowable aft center of 
gravity limits together with horizontal tail size for 
tailed configurations is made at this point. Once 
selected at the critical speed, the variations in longi 
tudinal stability parameter over the Mach Number 
range are inherently determined by the configuration as 
indicated in Fig. 1. 

Similar design considerations apply to the choice of 
aircraft directional stability level. For all types capa 
ble of flight at high supersonic speeds, the critical 
directional stability design point coincides with the 
maximum design speed. The inherent reduction of 
lift curve slope of the vertical tail together with the 
constant instability of the aircraft fuselage result in 
this condition. Preliminary design considerations are 
directed at the selection of a vertical tail configuration 
to give the desired restoring moment at this flight con 
dition. Substantial variations of the directional sta 
bility parameter, C,,, occur with Mach Number for 
all aircraft configurations depending upon the specific 
arrangement. Fig. 2 presents typical variations of 
the directional stability parameter for the high-speed 
aircraft configurations previously considered from the 
longitudinal standpoint using representative wing 
loadings. 

Variation of the ratio of natural frequency in pitch, 
wy, to natural frequency in yaw, w,, is presented in 


ation with Mach Number. 


ratio with Mach Number 

Fig. 3 for the three aircraft configurations whose 
stability variations were shown in Figs. | and 2. The 
inherent aerodynamic variations of longitudinal and 
directional stability parameters result in wide variations 
in the ratios of natural frequencies over the flight speed 
range. 

It is concluded from Fig. 3 that all aircraft configu- 
rations designed for performance over a wide range of 
Mach Numbers from subsonic to high supersonic 
speeds will be characterized by large variations in the 
ratio of pitch to yaw natural frequencies. Although it 
is possible to design equal values of pitch and yaw 
natural frequencies at one Mach Number in order to 
obtain the most favorable response in roll maneuvers 
as indicated by Phillips, frequency ratio differences as 
indicated in Fig. 3 will occur at other Mach Numbers. 
Thus, operation of such aircraft in roll maneuvers 
under conditions in which the results of reference | 
indicate increased probability of instability is unavoid 
able. It is further concluded from Fig. 3 that, for 
many configurations of practical significance, the nat 
ural frequency in yaw will be less than the natural 
frequency in pitch. The natural frequency in yaw for 
such configurations will thus establish the rolling rates 
likely to lead to instability. 

Fig. 4+ presents the typical variation of yaw natural 
frequency with altitude as compared to its value at sea 
level. This variation reflects the normal reduction in 
air density with altitude for flight at a constant Mach 
Number. Reduction of the critical yaw natural fre 
quency with altitude shows that an altitude will be 
reached for any aircraft at which the design rolling rate 
will result in a roll frequency equal to or greater than the 
vaw natural frequency. 


SUPERSONIC 

° 40 

w 

~ 20 t 

2 
a 
3 


ie) 02 04 06 10 


Wy 
SL 


Fic. 4. Variation of yaw natural frequency with altitude 
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DESIGN IMPLICATIONS OF 


It is apparent from the considerations of Figs. 3 and 
| that possibility of instability in roll maneuvers and 
aircraft design attention to eliminate such instability 
must increase as the speed and altitude of flight increase. 
The design levels of roll performance to be obtained in 
high-speed and high-altitude flight must be examined 
carefully with respect to the design penalties paid to 
achieve such roll performance levels. The significance 
of roll inertia coupling as a high-speed, high-altitude 
design problem is thus established. 


ANALYSIS AND DESIGN IMPLICATIONS 


Accurate determination of airplane response resulting 
from rapid deflection of the roll control requires consid- 
eration of 5 degrees of freedom of the aircraft. Forward 
speed variations need not be considered because of the 
brief duration of the maneuver. The mathematical 
representation in 5 degrees of freedom is established from 
the standard equations of motion and a set of Eulerian 
transfer equations to locate the disturbed axes in space 
during the large amplitude maneuver. To determine 
accurately the aircraft response in such a mathematical 
model, the nonlinearities introduced by the axis transfer 
and the nonlinearities of all of the important aerody- 
namic derivatives must be included. Some 25 total 
aerodynamic inputs, including the nonlinear variation 
of important derivatives with angle of attack, must be 
combined in the set of nonlinear differential equations. 
Solution of these equations is obtained by either analog 
or digital computing equipment. Time histories of 
typical maneuvers studied by this means are presented 
in the remainder of this paper to illustrate the significant 
design implications involved. 

One of the most important considerations determining 
the roll rate developed in an actual dynamic roll re- 
sponse maneuver results from the aircraft roll entry 
conditions. This point is illustrated by Figs. 5 and 6 
which present time histories of aileron hardover roll 
maneuvers of a typical aircraft configuration at a speed 
of Mach 2.0 and an altitude of 40,000 ft. Fig. 5 
shows a time history of a rolling maneuver at these 
flight conditions in which the roll is rapidly entered 
from a 5.0g steady turn. From this entry condition 
initial unfavorable sideslip develops. This unfavor- 
able sideslip through the normal positive dihedral 
effect provides a rolling moment opposite to that pro- 
vided by the ailerons resulting in reduced rolling rate. 
Such sense of sideslip is designated “inhibiting” in this 
paper. Rolling rate does not reach a value as high as 
the natural frequency in yaw shown in Fig. 5 with the 
result that the maneuver is stable and the airplane 
responds rapidly to aileron reversal. Sideslip angle 
and normal load factor variations are small throughout, 
but the substantial reduction in roll rate may be un- 
acceptable. The same maneuver performed in the 
presence of zero dihedral effect is also shown in Fig. 5. 
In this case the inhibiting sideslip does not reduce roll 
performance, and the excursions in sideslip and load 
factor remain at moderate levels. 


INERTIA COUPLING PROBLEM 7\ 


In Fig. 6 the roll is initiated at the same flight con- 
ditions as Fig. 5 from a symmetrical pushover to a 
normal load factor of zero g. In this condition favor 
able sideslip is immediately produced. This favorable 
sideslip through normal positive dihedral effect produces 
a rolling moment in the same direction as the ailerons 
and augments the roll rate to exceed both the critical 
frequencies in pitch and yaw. This sense of sideslip is 
designated “‘augmenting’’ in this paper. When the 
ailerons are reversed at the completion of the first 
revolution of this roll, the roll rate initially responds but 
does not return to zero when the roll rate falls into the 
unstable region between ws, and w,. Throughout the 
maneuver, the sideslip angle and normal load factor 
continue to increase. In effect a condition of auto- 
rotation in roll is established wherein the rolling rate is 
not reduced to zero though the ailerons are set against 
the roll. When the design lateral stability level is 
reduced to zero in Fig. 6, the sideslip response does not 
generate high roll rates and the sideslip and normal 
load factor excursions are reduced to acceptable values. 

These results are summarized for the subject flight 


condition in Fig. 7 where the maximum sideslip angle 
developed and the effective rolling rate are shown as a 
function of entry attitude. The inherent variation of 
sideslip angle with entry condition exists irrespective of 
the design level of lateral stability. This response is 
generated primarily as a result of the inclination of the 
longitudinal mass axis with respect to the flight di- 
rection. The effect of roll entry attitude is most pro- 
nounced in supersonic configurations where low aspect 
ratio wing design and supersonic speeds give low lift 
curve slope values which results in large variations in 
entry attitude as a function of normal load factor. 

The significant effect of design lateral stability level 
on roll performance and stability is evident from the 
right-hand portion of Fig. 7. The presence of large 
dihedral effect results in substantial reductions of roll 
performance under conditions of increased entry 
attitude, while producing sufficiently large roll rates 
as to result in unsatisfactory coupled maneuvers for low 
entry attitude conditions. Reduction of design lateral 
stability to a negligible value yields approximately 
uniform roll performance over the full range of entry 
attitudes, while maintaining freedom from unstable or 
large excursion inertia coupled maneuvers. 

The results of the foregoing discussion indicate the 
desirability of maintaining low design lateral stability 
levels for high-speed configuration aircraft. The 
lowest level of lateral stability yielding acceptable 
normal sideslip response to the pilot provides a mini- 
mum variation of roll performance over the full range 
of entry attitudes thus maximizing roll performance at 
high g conditions and minimizing the possibility of roll 
coupling at low g conditions. 

The simplified considerations of reference 1 indicate 
that directional and longitudinal stability levels play 
an important role in dynamic roll response. Fig. 8 
presents confirmation of this fact by means of a series 
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DESIGN IMPLICATIONS OF 


of three time histories in which the basic directional 
stability level undergoes substantial modification. 

Fig. S presents time histories for roll maneuvers 
entered from lg flight at a Mach Number of 1.6 and a 
flight altitude of 25,000 ft. for a typical high-speed 
aircraft configuration. In the basic case, large aug- 
menting sideslip angles develop, and through the 
positive dihedral effect very high roll rates result. 
The excursions in both normal load factor and sideslip 
are totally unacceptable. For this configuration the 
natural frequency in pitch, w»,, is approximately 460° 
per sec. while the natural frequency in yaw, wy, is 
200° per sec. Roll rate in this maneuver exceeds both 
wy and wy. 

Directional stability of the configuration under 
consideration is increased by addition of vertical tail 
surface in two steps increasing the natural frequency 
in yaw to 320° per sec. and 460° per sec. Rolling rate 
is lessened by the increased directional stability as the 
sideslip angles experienced are substantially reduced. 
The first increase in directional stability brings the 
peak roll rate just in excess of natural frequency of 320° 
per sec., and the response is seen to be acceptable. 
A further large increase in directional stability brings 
the rolling rate to less than half of the increased natural 
frequency of 460° per sec. and results in only insignifi- 
cant excursions in sideslip and normal load factor. 

The general results of Fig. 8 are in agreement with 
the conclusions of reference 1, although the dual nature 
of the aircraft design problem is revealed. The rolling 
rate produced is a function of the design changes made 
to modify the natural frequency values, and thus for 
many flight conditions only minor stability modifi- 
cations will result in substantial improvement of dy- 
namic response. The intermediate case of Fig. 8 shows 
that penetration of the possibly unstable region between 
wy and wy can be made without necessarily incurring 
unacceptably unstable aircraft response, particularly 
when the practical airplane design conditions of a 
limited number of revolutions in roll are considered. 
This conclusion has been verified by other cases not 
shown in which substantial penetrations of the theo- 
retically unstable region can be made without difficulty. 
Nevertheless the basic levels of directional and longi- 
tudinal stability remain of the utmost importance if 
satisfactory dynamic response is to be obtained in roll 
maneuvers. 

In the area of flight control design and selection, 
considerations of the inertia coupling roll problem 
appear to have the most significance with respect to 
the choice of lateral control. The direct influence of 
the design roll power level is apparent from the consid- 
erations of reference | and the material presented in 
previous sections of this paper. 

The powerful effect of the yaw produced by lateral 
control deflection is shown in Fig. 9. Fig. 9 presents 
sideslip and roll rate results for a range of entry condi- 
tions for a typical high-speed aircraft configuration at 
Mach 2.0 and an altitude of 40,000 ft. In this figure, 
vaw due to lateral control deflection is varied both in 
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the unfavorable and the favorable directions from zero. 
The sideslip and roll rate effect produced by such 
variations in yaw due to lateral control are seen to be 
large. Favorable yaw due to lateral control deflection 
increases roll performance at high g entry conditions 
but also increases the possibility of inertia coupling for 
low g entry conditions. Unfavorable yaw due to 
lateral control minimizes the possibility of inertia 
coupling but leads to large reductions in roll perform- 
ance at high g conditions where roll rates may already be 
low. For this range of configurations the design 
problem is seen to be the choice of a lateral control 
configuration possessing yaw characteristics balanced 
between the low roll rates produced with large unfavor- 
able yaw and the instabilities produced by substantial 
favorable yaw. 

Another preliminary design implication of interest is 
that which results from the ability of artificial damping 
devices to provide satisfactory response in roll maneu- 
vers of high-speed configurations. Such artificial 
damping devices have become characteristic features 
of all high-speed aircraft designs in order to obtain 
satisfactory normal flying characteristics over the 
flight speed and altitude spectrum. Such damping 
devices affect the response in roll maneuvers also, and 
therefore may be utilized under some conditions to 
provide satisfactory response. 

Fig. 10 presents typical time histories of roll maneu- 
vers at a flight speed of Mach 1.2, an altitude of 25,000 
ft., and an entry condition of a zero g pushover. Com- 
parison of the time histories with and without artificial 
pitch damping in this figure show the significant effect 
of the pitch damper on the maneuver. The augment- 
ing sideslip excursion is substantially reduced with 
attendant reduction in peak rolling rate for this case 
wherein normal positive dihedral effect existed. The 
peak rolling rate is reduced by pitch damping but 
remains of sufficient magnitude to be fully satisfactory 
from a roll performance standpoint. The reduction of 
excursions in sideslip and incremental normal load 
factor are large, resulting in mild behavior throughout 
the time history. The reduction in sideslip excursion 
greatly reduces vertical tail loads, thus implying that 
artificial damping devices can be employed from the 
design standpoint to maintain loads within satisfactory 
levels. 

Fig. 11 presents time histories for maneuvers entered 
from the same speed and entry attitude conditions but 
at an increased altitude. The basic condition in Fig. 
11 without artificial damping is of the type which 
becomes autorotational upon aileron reversal. Appli- 
cation of a high level of pitch damping is shown not to 
affect the response appreciably. Studies similar to 
that summarized in Fig. 11 on artificial pitch and yaw 
damping have led to the general design conclusion that 
such artificial damping can have marked _ beneficial 
effects for flight in conditions where the aerodynamic 
forces are large, relative to inertial forces. Such 
conditions are normally met for flight at the lower 
altitudes. At an increased altitude, the inertia forces 
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become large with respect to the aerodynamic forces, 
and the benefits derived from the artificial damping 
sources are reduced. 

Many detailed considerations outside the scope of 
this paper are involved in the utilization of artificial 
damping devices for the control of response in roll 
maneuvers. ‘Typical of these problems are considera 
tions of authority limitations from a flight safety stand 
point and such normal damper design features as signal 
washout. Normal damper design practice and flight 
safety considerations may conflict with the require 
ments to achieve maximum damper effect upon roll 
maneuvers. Complete detailed representations of 
damper operating characteristics entailing an accurate 
statement of the damper transfer function and authority 
limitations must be programed into the 5 degree of free- 
dom computations to make a correct evaluation. 

Consideration of the basic nature of the inertial 
coupling roll problem leads to the design possibility that 
satisfactory flight performance could be obtained by 
providing a type of lateral control in which the rate of 
roll is limited to a selected level by an automatic 
control device. The device would have the authority 
to reduce lateral control deflection even though the 
pilot would continue to call for full control deflection. 

To illustrate the effectiveness and characteristics of 
such a roll rate limiting control, two dynamic responses 
for roll maneuvers at a speed of Mach 1.5, an altitude 
of 35,000 ft., and an entry condition of lg are shown in 
Fig. 12. In the case without roll rate limitation, the 
lateral control is fully deflected and held through 
several revolutions of roll. The sideslip developed is 
of the augmenting sense, and the roll rate grows to 
extreme values. The resulting normal load factor and 
sideslip excursions are large and unacceptable. 

With the inclusion of an automatic roll rate limiting 
device, the initial pilot input of lateral control deflection 
remains unaltered until the design level of limit roll 
rate is approached. For the illustration of Fig. 12 a 
design rate limit level of 220° per sec. has been selected. 
The aileron angle after initial full deflection is seen to 
be reduced by the automatic control to maintain 
approximately the desired 220° per sec. rate of roll. 
With maintenance of the roll rate at this level the roll 
maneuver proceeds for several revolutions to final 
check by the pilot with negligible excursions in sideslip 
and normal load factor. 

The advantages of such a roll rate limiting control 
as opposed to limiting the amount of roll power pro 
vided lie in the ability of such a control to yield high 
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initial roll acceleration and high peak roll rate at high 
load factor entry conditions. These advantages ari 
achieved by provision of a large amount of inherent 
roll power utilizing the automatic control to contain 
roll rates to desired values. The design implications 
of the selection of such an automatic roll rate limiting 
control lie in the degree of complexity introduced and 
in the considerations of safety in the event of failuré 
of such a control. 

The success of a roll rate limiting control of the type 
discussed depends upon the provision of sufficiently 
high natural frequency levels to allow rate limiting 
below these values at a satisfactory roll performance 
level. For flight at extremely high altitudes, the re 
quirement for reasonable rolling rates will demand 
excessively high stability levels in order to achieve the 
For this reason 
approaches to the solution of the roll coupling problem 
by means of automatic control devices other than roll 
rate limiting become of interest. 


requisite natural frequency values. 


Another type of device potentially capable of pro 
ducing satisfactory roll behavior lies in an automatic 
control to tailor, artificially, the natural frequencies of 
the configuration in pitch and yaw over the flight Mach 
Number and altitude spectrum. Such a_ possibility 
is directly suggested by the results of reference 1. 

Investigations in this area, however, have shown that 
the simple criterion of equal natural frequencies in 
pitch and yaw does not always guarantee satisfactory 
This approach to the solution of the high 
altitude flight problem must be explored in detail for 
each particular configuration in order to determine the 
proper levels of natural frequency in pitch and yaw to 
obtain satisfactory characteristics. 


response. 


In conclusion, increasing speed and altitude capability 
of modern fighter aircraft will amplify the severity of 
the inertia coupling problem. In order to guarantee 
satisfactory rolling characteristics, attention must be 
focused in the preliminary design stage on a large 
variety of aerodynamic characteristics. These include 
static stability margins, effective dihedral, lateral con- 
trol characteristics, and damping characteristics. A 
variety of automatic devices demonstrate the capability 
to eliminate unstable roll maneuvers. In applying 
these devices attention must be given to reliability and 
fail-safe considerations. 
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Flight Testing Stability Augmentation Devices for 


High-Performance Fighters 


More sophisticated test lechniques for today’s more complex equipment 


and a standard tracking maneuver for proof of ultimate worth. 


A. W. Blackburn 
North American Aviation, Inc. 


INTRODUCTION 


= YEARS AGO, if an engineer suggested to a pilot 
that a given aircraft stability or control deficiency 
be remedied by the addition of a ‘‘black box,” the pilot 
would have regarded him as a complete sadist. This 
early distrust of black-box stability and control devices 
for fighter airplanes is understandable for several 
reasons. First, the equipment was relatively large for 
installation in airplanes of approximately one halt the 
gross weight of today’s fighters. Second, reliability 
was poor. Third, performance was frequently objec- 
tionable as evidenced by excessive feedback to the 
pilot’s control systems. Finally, the need for such 
devices was less pronounced since the range of perform- 
ance of fighter aircraft 5 years ago was considerably 
less than it is today. 

Today the picture is different. The state of the art 
in electromechanical design has advanced to the point 
where, with subminiaturization, black-box stability and 
control devices have been reduced to a more tolerable 
proportion of control system weight. This is partic- 
ularly true considering the hard fact of increase in the 
gross weight of fighter aircraft over the past 5 years. 
Moreover, reliability has been improved, and fail-safe 
design has minimized the seriousness of a failure. The 
almost universal switch from reversible to irreversible 
control systems for fighter aircraft in the past 5 years 
makes it possible to remove all objectionable feedback 
Please note that this is 
presented as a possibility, not necessarily an accom- 
plished fact. 


to the pilot's control system. 


Most important of all, however, is the 
simple truth that the range of performance of today’s 
fighter aircraft has exceeded the designer's ability to 
provide satisfactory inherent stability for all flight 
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conditions of which the airplanes are capable. For 
example, a vertical tail that gives satisfactory direc- 
tional stability in the landing pattern and at high sub- 
sonic speeds may be entirely inadequate at supersonic 
speeds; damping in pitch may be satisfactory sub- 
sonically and intolerable supersonically. In brief, to 
make effective weapons systems of our present-day 
fighters, augmented stability devices are required. 
This is not always dictated by the inability of the 
designer satisfactory inherent stability 
aerodynamically but frequently because it costs lessfin 
terms of weight and performance to do the job electro- 
mechanically. To illustrate this growing need for 
augmented stability, Fig. 1 shows the deterioration in 
basic damping of the short-period longitudinal mode 
over three generations in the genealogy of fighter air- 
craft. Moreover, the period of this mode, as illustrated 
in Fig. 2, has not increased over that of yesterday’s 
aircraft, and the pilot is incapable of damping oscil- 
lations of such a short period through his basic control 
system. 

Looking to the future, fighter aircraft altitude and 
Mach Number capabilities will increase, their densities 
will become greater, aerodynamic effectiveness of 
control surfaces will become relatively smaller, and the 
ever-growing problem of inertial coupling accompany- 


to provide 


ing such advances will become a major design factor. 
For the fighter of the future, therefore, augmented 
stability devices will be not only a highly desirable 
appendage to improve weapons systems effectiveness 
but rather an absolute necessity to maintain adequate 
control of the aircraft to the limit of its performance 
potential. 


SCOPE 


Stability augmentation devices for fighter aircraft 
may be divided into two basic classifications: 

(1) Those devices which improve basic aircraft open- 
loop stability without consideration for pilot inputs. 
Such devices operate independently of control deflec- 
tions by the pilot and include yaw dampers, pitch 
dampers, roll dampers, and static longitudinal stability 
augmenters usually referred to as ‘Mach boxes.”’ 

(2) Those devices which improve closed-loop system 
stability where the loop is closed by the pilot and which 
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F DYNAMIC RESPONSE 
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2.0 PRESENT DAY 
WORLD WART FIGHTER 
20 FIGHTER 
KOREAN WAR 
FIGHTER 1.0 
1.0 
4256789 25450789 ON “IS 4, 
Fics. 1 and 2 
take into consideration the pilot’s problem in directing one will do it.” For example, there is the case where a 
his aircraft with minimum effort and maximum kill prototype, full-authority autopilot was engaged at a 
probability. These devices include (a) artificial feel high ‘‘q” flight condition, apparently with the pitch 
for irreversible control systems; (b) optimum gun line servo attached backwards. The resultant maneuver 
orientation, range limiters, and optimization of the twisted the wings, ripped the engine from its attaching 
sight coupling constant for fixed-gun fighters with dis bolts, and left it lying in the tailpipe; and although 
turbed line fire control systems; and (c) optimum the aircraft was landed safely, its thoroughly bent 
error dot sensitivity and presentation stability for condition rendered it beyond economical repair. The 
fighters with automatic tracking, director-type fire lesson is simple—until fail-safe characteristics are well 
control systems. established by flight test, no stability augmentation 
A third classification might include those devices device should be engaged at a flight condition where a 
which improve the stability of closed-loop systems maximum-rate, full displacement can structurally 
where the loop is closed by an automatic flight control damage the airplane. 
system. However, since autopilots rarely prove much I have felt for some time that another safety problem 
smarter than human pilots, the stability augmentation inherent in the subsequent addition of stability aug 
equipment noted in the two aforementioned categories mentation in today’s aircraft lies in possible changes in 
pretty well covers those required by the automatic control systems vibration and flutter characteristics. 
systems. Although tests of only the first category of As improved production articles are evolved from their 
stability augmentation will be discussed in this article, flying prototypes, the original simple irreversible 
certain applicability of the test techniques described hydraulic controls of the first model may see the addi 
here to the test of closed-loop devices should be obvious, tion of damping about one or more axes, a change in the 
and the better understanding of the human _ pilot's artificial feel bungees, and eventually perhaps incor 
problem through test acquaintance with the auto poration of a full authority autopilot. Such changes 
piloted system will be briefly considered. will normally change effective mass, spring constants, 
damping ratios, and friction bands of the control 
— systems. Couple these changes with ever-increasing 
aeroelastic effects on aerodynamic surfaces, control 
Since flight safety is a matter with which the test cables, and actuating arms, and a problem area could be 
pilot is daily concerned, it does not seem inappropriate developing. Consequently, flutter and vibration limits 
to include at this point some remarks on that subject established for the original configuration should be 
not only with regard to actual flight testing but also carefully approached as major changes in control 
concerning safety in design concepts of stability aug systems are effected. Recently I felt completely vin- 
mentation devices from the pilot’s point of view. dicated in this stand when the outboard section of a 
Initial testing of the various devices discussed above horizontal stabilizer failed in flight as a result of exces- 
is usually done before fail-safe features have been in sive vibration under high ‘“q’ conditions. This 
corporated, much less tested themselves. Thus, until occurred at flight conditions which were well below the 
proper fail-safe features have been well proved, it is limits established by an earlier flutter and vibration 
imperative that test programs for most stability aug flight-test program. However, the airplane that ex 
mentation mechanisms be set up with deep respect for perienced the failure had had both a pitch damper and 
the implications of Murphy’s First Law which reads in an autopilot installed since the original flutter and 
effect, “If it can fail, it will.”’ Hardly less important is vibration tests and was being flown with both engaged 
the corollary to this axiom, Murphy's Second Law, at the time of the failure. 


which states, “If it can be hooked up backwards, some- To leave the story at this point would certainly sup- 
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port the contention that stability augmentation devices 
can have deleterious effects on vibration and flutter 
characteristics. In all honesty, I am forced to confess 
that the culpability of the autopilot-pitch-damper 
installation has since proved dubious though it has not 
been altogether dismissed. However, I include these 
remarks on flutter and vibration because the stability 
of closed-loop systems is always worthy of respect and 
because aircraft hydraulic control system chatter has 
been observed with a frequency approximating the 
natural frequency of the surfaces on which the control 
systems operate. 

Because of the high response rates required of present- 
day stability augmentation devices, much emphasis has 
been placed of late on the incorporation of fail-safe 
features into the design of all control system equip- 
ment. Unfortunately fail-safe in purpose is not always 
fail-safe in performance. Nuisance disengagements of 
dampers, autopilots, and associated equipment as a 
result of a malfunction of a fail-safe device are often 
much more frequent than routine failures of the basic 
equipment itself and infinitely more frequent than the 
hard-over signal against which the fail-safe feature is 
designed to protect. Furthermore, it should be em- 
phasized that many stability augmentation devices in 
today’s and especially tomorrow's high-performance 
aircraft are in themselves flight safety articles on which 
an airplane may well depend for safe maneuvering in 
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certain flight regimes. For a simple example, imagine 
a high-performance fighter bomber making a_ low- 
altitude glide bombing attack and pulling out over the 
target at the limit load factor of the airplane. Suppose 
this airplane commences its pull-out at 0.96 Mach 
Number and the limit load factor is 7g. Further, 
suppose that it is equipped with a pitch damper and 
this pitch damper is protected by a g limiter device 
which cuts the pitch damper out at the limit load 
factor of the airplane. And while we are supposing, it 
may not require a stretch of the imagination to allow 
this airplane to have a stick lightening or pitch-up 
characteristic while decelerating through the 0.94 to 
0.85 range of Mach Number in its pull-up. A time his- 
tory of this aircraft's normal acceleration in such a 
maneuver performed in smooth air might look like 
that shown in Fig. 3. The pilot pulls the limit load 
factor of the airplane in order to clear the terrain and is 
about to stabilize at 7g when his airplane, decelerating 
rapidly, enters the pitch-up Mach Number range. With 
the pitch damper cut out by the fail-safe g limiter 
device, before the pilot can make adequate correction, 
the airplane has exceeded its limit load factor by 2.5g. 
A time history of a similar maneuver is shown in Fig. 4; 
however, in this case the pitch damper is allowed to 
remain operative throughout. As the airplane ap- 
proaches the pitch-up range of Mach Number, the pitch 
damper senses the increase in pitch rate faster than the 
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pilot can, automatically reducing the overshoot in 
limit load factor from 2.5 to lg. Now let us put the 
airplane through the same maneuver again, only this 
time let it be performed in rough air and let the 
g limiter cut out the pitch damper at the limit load 
factor. A time history of normal acceleration in this 
situation might resemble that shown in Fig. 5. Here 
the pilot needing the maximum load factor performance 
of his airplane to clear the terrain successfully is trapped 
into almost certain structural failure by the combination 
of rapid deceleration into a pitch-up regime in the pres 

ence of heavy turbulence —having been denied the use 
of his pitch damper by a supposedly fail-safe device 
just when it might have done him the most good. Now 
if the taxpayers will permit, let us take a new airplane 
and try the maneuver just once more, again in rough air, 
but with the pitch damper operative throughout. Fig. 
6 shows what a time history of normal acceleration 
might look like in these circumstances. Here it is seen 
that the pitch damper reduces peak load factor not only 
by anticipating pitch-up but also by reducing the ex 

cursions in normal acceleration caused by the turbu 

lence. The airplane would no doubt survive the ma 

neuver undamaged. 

To summarize, pilots desire the maximum protection 
possible from hard-over types of failure in control 
systems, but they cannot tolerate nuisance disengage 
ments as a result of failure of the fail-safe protection 
itself or as a result of improperly designed fail-safe 
features which can deny them the assistance of auto 
matic stability augmentation just when they may need 
it most. To give the pilot what he needs, fail-safe 
features must be considerably more reliable than the 
devices they protect. Moreover, it may be necessary 
to deny fail-safe protection in certain regions of the 
flight envelope rather than run the risk of nuisance 
disengagements at critical flight conditions where 
stability augmentation about one or more axes may be 
essential for adequate control of the aircraft. Also in a 
combat situation, it may be found expedient to by-pass 
certain fail-safe features during the actual run on a tar 
get rather than risk a nuisance disengagement which 
would require a second run. This might be infinitely 
more dangerous than the chance of a hard-over failure 
and could preclude safe return from the mission because 
of fuel exhaustion. 

On the more positive side, I envision as an approach 
to the optimum in fail-safe design a series of stops on the 
stability augmentation servo. These stops would 
limit the authority of the servo over the particular 
control surface it actuates as a function of speed and 
altitude such that a hard-over signal could not overstress 
the aircraft. The movement of the stops would be 
monitored by a parallel system for determining their 
correct positioning. Should they fail to sequence 
properly, a warning light would so inform the pilot, and 
he could make the decision whether or not his mission 
or flight condition dictated continued use of the device 
in question without fail-safe protection. This method 
does not arbitrarily shut off the stability augmentation 
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it protects and yet gives protection for everything 
except a simultaneous double failure. 


FLIGHT TESTING BAsic AIRPLANE STABILITY 
AUGMENTATION 


Only the flight testing of equipment for improving 
basic airplane stability will be considered in this article. 
The earliest of such items to appear in fighter airplanes 
was the yaw damper; since then, pitch dampers have 
become quite common, and the need for roll dampers is 
becoming more and more apparent with speed and 
altitude capabilities continuing to increase. As air 
planes become capable of sonic speeds, a requirement 
for pitch trimmers to correct the transonic longitudinal 
trim shift developed. Flight testing of these various 
mechanisms will be treated first individually and then 
as a group. 


Yaw Dampers 


Early yaw dampers consisted of simple yaw-rate 
gyros which controlled a servo attached directly to the 
rudder control system. This equipment served simply 
to damp out basic directional oscillations of a relatively 
high frequency. Being attached directly to the control 
system, any action of the yaw damper was usually 
reflected back to the rudder pedals. Because of limited 
performance of the airplanes in which they were in- 
stalled, it was rarely necessary to schedule damper 
gains as a function of speed or altitude. Testing of 
these devices usually consisted of finding a compromise 
gain setting which would give adequate damping for 
the flight envelope of the airplane. Determination of 
adequate damping was usually accomplished by ob- 
serving residual directional oscillations after release of 
the rudder from constant heading sideslips. 

Today's yaw dampers are not so simple. In addition 
to damping out yaw rate, they are expected to keep the 
airplane in directional trim and give turn coordination 
as well. Moreover, the greater performance capabil- 
ities of present-day airplanes have made it necessary to 
schedule all the inputs to the damper, usually as func- 
tions of both altitude and Mach Number. Concur- 
rently, our pilots have become a more sensitive lot and 
will not tolerate feedback to their rudder pedals as the 
yaw damper performs its various chores for them; nor 
will damping that is less than optimum please today’s 
less tolerant and more technically aware fighter pilot. 
The old technique of adequate compromise damping of 
constant heading sideslip rudder releases is no longer a 
valid test technique. Because of the various inputs to 
the yaw damper in addition to yaw rate (such as lateral 
acceleration, roll rate, and aileron position), any 
sustained uncoordinated maneuver will generate oppos 
ing control deflections by the damper which will give 
the erroneous appearance that the airplane, having 
been displaced originally from trim, is hanging up in an 
out-of-trim condition in the opposite direction upon 
release of the rudder. For this reason, the pulse 
technique for evaluation of basic damping is much 
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better; in fact, the double pulse technique (wherein one 
rudder is sharply displaced and released, followed with 
no interval by a similar pulse of the other rudder) has 
the most merit for avoidance of apparent but probably 
nonexistent bias problems. Use of this test method at 
the various flight conditions of which the airplane 
concerned is capable should allow the test pilot to select 
very near to optimum gain schedules for basic yaw 
damping. The optimum of course is 0.7 of critical 
damping which, if achieved, will give minimum tracking 
error in the presence of purely directional disturbances. 
Observance of the fixed sight pipper with reference to 
some point on a cloud or the horizon is a good method 
for optimizing basic damping. The turn and bank 
indicator because of its mounting angle and location 
above and ahead of the c.g. is generally a poor instru- 
ment for directional damping optimization. Yaw 
vanes with remote indicators in the cockpit and yaw 
strings mounted ahead of the windscreen are fair 
indicators but in general are less sensitive than the 
fixed sight pipper. Normally, optimum basic damping 
is attained when the pipper, after centering of the 
rudder at the end of the double pulse, makes one over- 
shoot past the trim position, which overshoot should 
have an amplitude of 10 to 20 per cent of the peak yaw 
disturbance input. Further increase in the gain should 
eliminate the overshoot altogether, but the initial 
return to trim will take longer. Sometimes, as gains 
are increased to what appears to be optimum damping, 
a small residual oscillation is observed. Further in- 
crease in gain may increase the amplitude of this 
residual oscillation. This is evidence of approach to 
high gain instability. If a lower gain below this in- 
stability region, as evidenced by disappearance of the 
small residual oscillation, does not give adequate basic 
damping, an increase in the ratio of rate feedback to 
proportional feedback in the damper loop will probably 
allow higher gains before approaching this instability 
problem. 

In addition to purely directional disturbances, how- 
ever, our more sophisticated breed of yaw damper is 
designed to correct for adverse or favorable yaw, as 
induced by roll rate or lateral control displacement, and 
will maintain directional trim as well. Observing the 
alignment of the fixed sight pipper with the horizon or 
other horizontal reference during small and large 
lateral control displacement rolls throughout the range 
of performance of the airplane should give a good 
picture of how well the yaw damper is correcting for 
adverse or favorable yaw conditions on turn entries. 
Base line data of identical maneuvers with the yaw 
damper off will give the test pilot an opportunity to 
familiarize himself thoroughly with the problems the 
yaw damper is trying to correct and enable him to 
change the gains at his disposal in the proper directions 
as he optimizes for each flight condition. 

To check operation of the lateral accelerometer 
feature, which is designed to keep the airplane in direc- 
tional trim, simply displace the airplane approximately 
one-half ball width out of directional trim in 


constant heading flight either through the aircraft 
directional trim system or by use of the rudder 
pedals. Without retrimming from the cockpit or 
changing rudder pedal pressure as appropriate, the 
airplane should be returned slowly to zero sideslip 
angle upon engagement of the yaw damper. 


Pitch Dampers 


The need for artificial damping in pitch for fighter 
aircraft is relatively recent and one that is concerned 
primarily with supersonic flight at high altitude. At 
high altitude where the air, or damping fluid, is much 
thinner and at supersonic speeds where the restoring 
force, or spring constant, is relatively greater, very few 
if any fighter aircraft will be found to have adequate 
longitudinal damping. 

In evaluating pitch dampers, optimum basic damping 
of pitching oscillations must first be determined. This 
is accomplished by making an abrupt pull-up to 2g and 
releasing the stick. Damping of the subsequent pitch- 
ing oscillation is best determined, as with optimization 
of the yaw damper, by observing the fixed sight pipper 
and its motion with respect to some fixed horizontal 
reference. Again, as with the yaw damper, the desired 
optimum is 0.7 of critical damping which is evidenced 
by one overshoot past the trim position equal to be- 
tween 10 and 20 per cent of the pitch disturbance at the 
instant of stick release. Since airplanes are not nor- 
mally symmetrical about the pitch axis, optimized 
gains should be checked by observing longitudinal 
damping after a pushover to zero g and release of the 
stick. By applying this technique throughout the 
range of performance capabilities of the airplane in 
question, satisfactory damping of basic longitudinal 
oscillations may be determined. In embarking on 
such a program, the pilot should first observe the basic 
airplane characteristics in identical maneuvers with the 
pitch damper off. The process of optimization should 
then start in that area of the flight envelope where 
damping is most obviously needed. At low altitude 
and low speed, for example, longitudinal response 
rates of most fighters are relatively slow, and damping 
of pitch disturbances in this area of the flight envelope 
is comfortably within the response capabilities of the 
human pilot. To attempt to optimize a pitch damper 
at such flight conditions may well compromise its per- 
formance at high altitude and high Mach Number 
where it is really needed. 

Unlike the yaw damper, which operates on a control 
which is rarely used except for trim by the pilots of 
modern fighters, the pitch damper operates on a control 
which is continuously in use, frequently at maximum 
rates of displacement. As a consequence, any oppo- 
sition of the pitch damper to pitch rate inputs by the 
pilot must be eliminated. To accomplish this, properly 
amplified pilot inputs of longitudinal stick force and 
stick rate are combined to wash out inputs to the pitch 
damper servo. Optimization of these quantities can 
be accomplished through air-to-air and air-to-ground 
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tracking and formation flying. All three should be 
done if possible in both smooth and turbulent air. If 
the pitch damper appears to be pushing the airplane in 
the direction of the pilot’s control deflections, pilot 
effort inputs to the pitch damper are too large; if the 
pitch damper noticeably opposes the pilot's direction of 
the airplane, pilot effort inputs are too small. Where 
the pitch damper appears alternately to lighten and 
stiffen longitudinal stick force gradients, response 
rates of pilot effort inputs are improperly matched to 
those of the pitch damper. 


Roll Dampers 


The requirement for roll dampers in fighter aircraft 
is for the most part not yet clearly established. In 
fact, when the pilot is left out of the loop, the term 
“damper” is not an accurate one since, for the basic 
airplane of normal configuration, rolling oscillations do 
not occur. What sometimes is required is a device 
which will increase the time constant of the spiral 
divergence of an airplane so that the pilot does not 
have to give roll attitude constant attention while trying 
to maintain wings-level flight during climb and cruise. 
The need for such a device first came to my attention 
during the course of an autopilot development program 
wherein it was observed that a rolling oscillation of rel 
atively short period and small amplitude persisted in 
the cruise condition regardless of the setting of avail 
able gains on the roll axis of the autopilot. To cure 
this problem, a highly unsophisticated roll damper was 
evolved which had a total authority of less than one 
degree of aileron and went to full throw in opposition to 
roll rate sensed by the roll rate gyro of the autopilot. 
Incorporated into the roll axis of the autopilot, this 
device eliminated the aforementioned rolling oscilla 
tions. The interesting sequel is that in the same area 
of flight conditions in which the autopilot was experi 
eneing roll oscillations, the human pilot was experienc 
ing the same difficulty. By allowing this poor man’s 
roll damper to continue to operate with the autopilot 
turned off, manual handling characteristics of the 
airplane were improved. Unfortunately the device 
was not designed with this in view and the small aileron 
impulses were fed back to the stick, which feedback 
was found to be objectionable. Another problem in 
the development of roll dampers, particularly those of 
the very limited authority, full throw variety, is the 
danger of inducing very small but perceptible oscilla 
tions in pitch and yaw at flight conditions other than 
those for which the device was originally optimized. 

Flight test and evaluation of roll axis stability aug 
mentation devices should include formation flying, 
mission profile flights with external stores if applicable, 
and tracking both air-to-air and air-to-ground. Also 
using a lateral pulse of controlled magnitude with the 
airplane trimmed in straight and level flight and 
measuring the time required to roll to 30 degrees of 
bank angle with roll damper on and roll damper 0/7, a 
picture of improvement in spiral divergence character 
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istics can be obtained. Because of the uncertainties of 
random inputs from turbulence or failure to return 
precisely to the same trim after each test as a result of 
control system friction, at least four samples of each 
pulse-divergence test should be recorded. 


The Mach Box 


To correct for the trim shift which accompanies 
acceleration through the transonic range, the Mach box 
has been This mechanism continuously 
repositions the horizontal stabilizer as a function of 
Mach Number such that stick force stability is always 
positive or at worst neutral. 


devised. 


Such devices are normally 
evaluated firsi in level flight accelerations and decel 
erations through the significant Mach Number range 
recording longitudinal stick force throughout. Each 
run should be made commencing from a _ trimmed 
stabilized condition, and no change in trim should be 
made by the pilot during a run. More exacting tests 
consist of high g level turns commenced at a Mach 
Number above the trim shift or a steep dive in full 
power commenced at a Mach Number below the trim 
shift. At all times, the pilot is looking for constant 
stick force gradients along with the absence of jerky 
stick movement and abrupt transients. 


The Common Problem of Artificial Open-Loop Stability 


It is to be noted in the foregoing remarks on devices 
for augmentation of basic aircraft stability that one of 
the biggest problems for the designer is the fact that he 
is expected to supply the desired basic stability charac 
teristics without the pilot being aware of their arti 
ficiality. Not only must these devices give good open 
loop damping about their respective axes or supply 
static longitudinal stability at transonic speeds, but 
they must provide these same services with the pilot 
in the loop without giving objectional feedback to the 
stick or rudder. Whether or not these requirements 
are being fulfilled is best determined by how accurately 
and effortlessly the pilot can direct the airplane through 
out its tactical range of speed and maneuverability. 
To better determine the answer to this question, a 
standardized tracking maneuver is described in the 
next section, the use of which maneuver is suggested as 
a supplement to the techniques already presented. 


A STANDARDIZED TRACKING MANEUVER 


The purpose of a tracking evaluation for stability 
augmentation devices is twofold. First, it is designed 
to uncover any undersirable or adverse characteristics 
not discovered by the test techniques outlined in the 
preceding paragraphs. Second, it aids in determining 
the true tactical value of the device under scrutiny by 
measuring the improvement it contributes in stability 
and control characteristics as evidenced by decrease in 
both mean tracking error and overall pilot effort. 

A standardized tracking maneuver for the evaluation 


of fighter stability augmentation devices is illustrated 
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TESTING STABILITY AUGMENTATION 8] 


in Fig. 7. 


It should be pointed out from the start that 
considerable variation in this maneuver is permissible 
to meet the peculiar tactical requirements or perform- 
ace capabilities of a given model fighter; however, 
once an evaluation program is started, the maneuver 
as modified should be adhered to as closely as is prac- 
tical. The procedure is for the pilot of the tracking 
airplane to position himself behind the target at a 
range of approximately 2,000 ft. and zero range rate 
with the target at the predetermined speed and altitude 
for the start of the maneuver. Upon a signal from the 
tracking airplane, the target commences the maneuver 
and the pilot of the tracking airplane does his best to 
keep his fixed sight pipper on the tailpipe or other 
preselected aim point of the target. Sight camera 
film from the tracking airplane should be run through- 
out the maneuver simultaneously and in correlation 
with other instrumentation determined necessary for 
the requirements of the test. 


In planning a program using this or a similar maneu- 
ver, certain factors should be considered to obtain the 
most significant results. If possible, the target should 
be the same model airplane as that used for tracking. 
This is important in order that the acceleration and de- 
celeration characteristics of the two airplanes will 
closely match one another. Thus, the tracking pilot 
will be relieved to some extent of the range control 
problem and can better concentrate on tracking. Once 
the pilot (or pilots) is selected for the tracking program, 
he (or they) should be allowed to follow it through 
completely. Should substitution of a pilot become 
necessary, the new pilot should start from the beginning 
and run through the entire test program. The number 
of maneuvers required for evaluation for a given device 
will vary depending on the complexity of the equip- 
ment being tested and the nature of the learning curve 
for the airplane-pilot combination. In any case, at 
least every third run should be a base line maneuver 
performed with the device under test, and it only, 
turned off. For example, if a pitch damper is being 
evaluated in an airplane previously equipped with a 
yaw damper, base line maneuvers as well as pitch 
damper tests should be flown with the yaw damper 
operative. 


Instrumentation for a tracking evaluation program 
can range from none at all to very elaborate. With no 
instrumentation, complete reliance is placed on the 
pilot’s qualitative remarks as to tracking accuracy, 
pilot effort, and learning curve. With the addition of 
sight camera film, quantitative data on tracking ac- 
curacy and the learning curve are obtained and only 
tracking effort is left for qualitative evaluation by the 
pilot. If the complete instrumentation job is done with 
oscillograph showing control forces, normal accel- 
eration, and the like, pilot qualitative evaluation fills 
the role of reporting the degree to which measured 
variations in pilot effort are objectionable and what 
manner of control system feedback to stick and rudder 
is tolerable. 


STANDARDIZED TRACKING MANEUVER FOR EVALUATING 
STABILITY AUGMENTATION DEVICES IN HIGH PERFORMANCE FIGHTERS 
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There are some interesting facets to the analysis of 
pilot opinion which might properly be discussed here in 
brief. First impressions are important. The most 
complete report on a new piece of equipment by a 
given pilot will be obtained after his first flight. Any- 
thing encountered that is different from previous 
experience normally will be reported; and if it is not a 
decided improvement, it will most probably be reported 
as objectionable. For instance, a pilot used to heavy 
longitudinal stick force gradients may, on first evaluat- 
ing a new control system with very light stick forces, 
report it as unsatisfactory because of a tendency to 
overcontrol an airplane which before he had been 
forced to ‘horse’? around. Subsequent flights may 
find the same pilot an enthusiastic supporter of the new 
light force gradient. Other characteristics reported as 
unsatisfactory on first flight evaluations may be more 
neutral. A force stick for a maneuvering autopilot, 
for example, may occasionally exhibit a very low am- 
plitude, high frequency hum which on being first en- 
countered will probably be reported as unsatisfactory. 
However, as more experience is gained with the equip- 
ment, the pilot may report it as present but not ob- 
jectionable——or not report it at all. This indicates that 
this particular characteristic is one which it would be 
nice to eliminate but also one which in no way affects 
the tactical utilization of the airplane. <A third cate- 
gory of items found objectionable on first flights are 
those which the pilot no longer reports after several 
subsequent flights but which may actually be giving him 
trouble though he has learned unconsciously to antici- 
pate and compensate for them. For example, a pilot 
may initially report that a pitch damper is needed 
under certain flight conditions, then report on subse- 
quent flights that he can track just as well without it. 
Evaluation of pilot effort during subsequent tracking 
maneuvers may well show that he is working twice as 
hard to obtain the same quality of tracking without the 
pitch damper as he is with it. A fourth category of 
pilot first-flight squawks is the one that continues un- 
diminished through the evaluation and usually this 
discrepancy will be found to be one that must be cor- 
rected. When pilots of the same experience level 
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with the equipment are found to be in mild disagree 
ment on the advantages or optimization of a given 
device, chances are the differences are so small that no 
significant improvement is involved. Where a new 
pilot is brought into a program, his opinions, partic 
ularly for the first few flights, must be interpreted in 
the light of the foregoing remarks on first-flight impres 
sions, especially when comparing his opinions with those 
of a pilot who has spent some time on the program. To 
summarize, pilot first impressions are important but 
must be validated by subsequent tests; pilots are 
extremely adaptable and may appear to perform equally 
well with an inferior system if the learning curve and 
pilot effort are ignored; and where the opinions of 
several pilots with equal experience appear widely 
scattered, the differences involved are likely to be 
insignificant. 


In assessing data from tracking maneuver evalua 
tions, it is usually more important to note the time 
required to re-establish steady tracking after the 
various transients introduced by the maneuver rather 
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than to measure the tracking errors present once steady 
tracking has been resumed. 


CONCLUSIONS 


In review, it has been noted that artificial stability 
augmentation is changing from a desirable appendage 
to an absolute necessity as performance capabilities of 
our fighter aircraft continue to increase. This being 
the case, improved fail-safe design is required. With 
increase in performance capabilities of our fighters, 
more sophisticated stability augmentation devices are 
being evolved which require in turn more elaborate 
techniques for their evaluation and optimization. The 
final proof of a stability augmentation device lies in its 
performance in the tactical range of speed, altitude, and 
maneuverability at which the airplane is designed to 
operate. To approximate this condition, standard 
tracking maneuvers are designed for determination of 
the ultimate worth of the device under test as measured 
by tracking accuracy, the learning curve, and _ pilot 
effort. 
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Various lypes of power plants for VTOL aircraft are discussed; 
emphasis is placed on the importance of VTOL aircraft for defense, 
industry, and the individual. 


Power Plants for VTOL Aircraft 


= DO WE GO ABOUT REACHING the tempting goal 
of true VTOL? Many ingenious devices have been sug- 
gested; some of them have already been tested, or are 
currently being developed. All of them depend, to a 
large degree, upon the most basic key to practical 
VTOL—a propulsion system of extremely high thrust 

weight ratio. It cannot be emphasized strongly 
“Practical VTOL capability will be reached 
only through power plants of extremely low weight, com- 
bined with acceptable cruise fuel consumption!” It will 
not be achieved through the use of conventional ‘‘off- 
the-shelf’’ engines designed for conventional applica- 
tions. 


enough: 


One may well wonder why large amounts of re- 
search and development funds are being expended to 
VTOL concepts, 
whereas not enough is being done to attack the problem 


develop radically new air-frame 
at its roots, the propulsion system. 

It has been frequently stated that VTOL may well 
happen as an almost incidental phenomenon caused by 
the higher and higher speed requirements of advanced 
military aircraft which lead to a steady increase in take- 
off thrust/weight ratio. This thinking misses one of the 
most important aspects of modern jet propulsion. Our 
latest engines build up much of the required high speed 
thrust as a result of their own speed in a fascinating 
boot strap operation. The thrust at high supersonic 
Mach Numbers has little relationship to the take-off 
thrust, and we can visualize engines powerful enough to 
propel airplanes with Mach Numbers as high as the 
structure can stand, and yet, delivering a_ take-off 
The other 
point is that there are a great many important applica- 


thrust considerably below gross weight. 


tions for VTOL where supersonic speed is not needed 
and where cruise thrust requirements are quite modest. 
In this case, a propulsion system of extremely wide 
power range is required, combining very high take-off 
thrust with a cruise thrust at good fuel economy of less 
than 10 per cent of full power. Here, the required 


This paper is slightly condensed from the paper of the same 
title presented at the VTOL-STOL Aircraft Session, IAS 25th 
Annual Meeting, N.Y., Jan. 28-31, 1957. The author’s complete 
work is available as IAS Preprint No. 667. 

The author is Manager—New Product Planning, Flight Pro- 
pulsion Laboratory Department, Aircraft Gas Turbine Division. 
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flight performance of the engine is far under the power 
level needed for VTOL. To sum it up, VTOL will not 
just happen. We have to make a determined effort to 
create propulsion systems with novel and very specific 
characteristics, representing new advances in power/ 
weight ratio which combine efficiency at very low par- 
tial load with tremendous take-off power. 

Many previous publications have dealt with an as- 
tounding variety of possible VTOL vehicles, ranging 
from the flying bedstead to the pogo stick and the 
coleopter. One of the most important objectives in the 
near future should be a thorough investigation and 
evaluation of the most promising VTOL engine systems 
properly matched with air frames that utilize their in- 
herent capabilities to the fullest extent and result in the 
ideal engine -air-frame combination for the various mili- 
tary and commercial requirements. It is possible to 
draw up a “‘family tree’ of VTOL engines that shows 
quite some variety in the propulsion field. Our tree has 
two main branches leading to engines for wing-sup- 
ported systems on one side, and for purely thrust- 
supported vehicles on the other side. 

The engines for winged aircraft may be divided into 
three groups. First, a system is conceivable where 
separate engines are used for cruise and lift. This 
would be a simple answer to the need for a wide span of 
power between hovering and cruise. Next, we can dif- 
ferentiate between thrust converters designed to pro- 
duce cruise thrust in horizontal direction and lift at a 
90° angle to the thrust line, and attitude converters 
where cruise and take-off thrust vector have the same 
direction with the whole airplane changing its attitude, 
as in the case of the pogo stick or the coleopter. In the 
thrust converter group, we have turbojet, turboprop, 
and turbofan converters. Similarly, the attitude con- 
verters, generally called “‘tail sitters,’ can be built with 
extremely light, but otherwise conventional, turboprop, 
turbojet, or turbofan engines. The coleopter uses 
power plants in both the jet and the fan or ducted pro- 
peller class. Thrust-vector conversion can be obtained 
either by rotating the whole engine assembly, as in the tilt 
wing turboprop and the rotating jet or fan installation, 
or by adding a suitable piece of hardware, such as a 
rotating tailpipe or cascades, to a jet engine or slip- 
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stream deflectors to a turboprop. The latter arrange 
ment is not considered part of the engine, and it is grate 
fully acknowledged that aerodynamicists and structures 
people are willing to take responsibility for this tricky 
development. 

More elaborate thrust converter systems could use 
tipmounted turbofans with cascades for thrust vector 
conversion or a turbojet, for cruise thrust, which con- 
verts into a high bypass ratio turbofan for vertical lift 
and hovering. Turboprop thrust converters may use 
no mechanical interconnection between the propellers. 
They may have shafts and bevel gears connecting the 
propellers for added safety, or they may utilize a com 
mon gas generator and pneumatically interconnected 
propeller turbines. 

Turning back to the wingless vehicles, we find pure 
rocket propulsion as one extreme possibility for inter 
ceptors and missiles, and air-breathing turbojet or 
turbofan engines in several variations. A turbojet 
supported platform vehicle is an example for an ap 
proach which produces lift through moderate mass flow 
of high specific energy. The shaft-turbine-driven heli 
copter represents the other extreme, using a high mass 
flow of low energy for lift. The turbofan-supported 
vehicle may use a mechanical shaft and gear drive be 
tween power generator and fan, or pneumatic power 
transmission, driving the fan through a tip turbine, 
mounted on the outer rim of the lift-producing fan. 

No claim can be made as to the completeness of this 
classification; any number of combinations of various 
propulsion systems not listed, as well as entirely new 
ones, are possible. 

I would like to point out four distinctly different 
power plants that seem to offer special advantages for 
certain applications. First, for a tilt wing utility and 
assault VTOL transport of fairly conventional appear 
ance, a turboprop arrangement, as shown in Fig. |, 
seems to deserve attention. Instead of two separate 
but mechanically interconnected turboprop engines, 
a central gas generator could be used. This unit is 
identical with a turbine compressor unit of a modern 
lightweight free-wheeling turboshaft engine. The hot 
pressurized gases produced by it are ducted through the 
ulted wing to free turbines, driving the two propellers 
over reduction gears. The power output could be in 
creased for take-off through the use of interburners, 
raising the gas temperature before entering the pro 
peller turbines. In comparison to the mechanically 
interconnected separate turboprop solution, this ar 
rangement offers numerous advantages in mechanical 
simplicity, weight, cruise economy and, possibly, reli 
ability, and seems well worthy of closer evaluation. 

For high-speed applications with short hovering times, 
a simple cluster of four lightweight turbojet engines, 
installed as illustrated in Fig. 2, may have merits. All 
four engines run at full take-off power during hovering, 
take-off, and landing. The jet is directed downward 
through cascades which permit slight variations in 
thrust direction in order to build up speed. After the 
wings produce adequate lift, two of the four engines are 


shut down, and the mass flow from the remaining two is 
directed through a suitable flap door valve to a tail- 
pipe, thus producing cruise thrust in the horizontal 
direction. This system promises early availability, 
using fairly conventional engines of very light weight at 
high subsonic speeds. It has a high fuel flow during 
the hovering phases, but this may well be offset by the 
attractively low weight of the complete propulsion 
system. 

A similar but more elaborate arrangement, shown in 
Fig. 3, uses two turbojet engines large enough to satisfy 
the cruise speed requirements but not powerful enough 
to produce sufficient direct lift. For take-off and hover- 
ing, the turbojet mass flow is utilized to operate a tip 
turbine mounted on the rim of a fan rotor that converts 
the small high-energy mass flow of the turbojet into the 
large, low-energy mass flow of a high bypass ratio turbo- 
fan or ducted propeller. This conversion results in 
adequate lift and produces a hovering s.f.c. approxi 
mately 1/2 to 1/3 of that of a turbojet, making the 
trade-off of hovering time vs. range more favorable 
than in the preceding example. 

Finally, a short-range high-speed vehicle with rela- 
tively favorable hovering consumption, whose size is not 
much larger than an automobile, could be developed 
which is purely thrust supported and saves all the weight 
and bulk as well as some of the drag caused by wings. 
It is illustrated in Fig. 4. Here, two small gas genera- 
tors drive a ducted fan by means of a rim turbine that 
produces the required lift and thrust forces. Its axis is 
set at an angle to the vertical since the thrust vector pro- 
duced must coincide with the resultant of weight and 
drag. This intriguing vehicle comes quite close to Dr 
Lippisch’s idea of an Aerodyne. 

It should be emphasized that the four examples men- 
tioned do not necessarily represent the best possible solu- 
tions to the various military and commercial require- 
ments. They have been selected mainly to indicate pos- 
sible variations and to encourage critical evaluation of 
these and other promising VTOL power plants. It is be- 
lieved that reliability and early availability of power 
plants, combined with low development costs, may 
possibly be the most important considerations in the 
early phases of VTOL technology. It also seems worth- 
while to present a simplified analytical approach in- 
tended to illustrate the relative range capability of 
various VTOL propulsion systems. 

The main question to be answered is, what specific 
engine weight, combined with which level of cruise fuel 
consumption, is required to make possible a desired 
range and pay-load capability ? 

Another interesting aspect is the effect of hovering 
s.f.c. on range. The following is an attempt to point 
out an extremely simple and, it is hoped, useful method 
to illustrate the relationships involved. 

Using terms of specific interest to the propulsion en- 
gineer, the well-known Breguet Formula can be modi 
fied for the VTOL trajectory shown in Fig. 5. The 
term @ takes into account the hovering time during 
climb and descent where no range is covered. Note that 


I 
fou 
V1 

sh 
Fi 
TR 
B 


POWER PLANTS FOR VTOL AIRCRAFT 85 


GAS DUCT 


REACTION FLIGHT CONTROL 


GEAR INTERBURNER 


PROPELLER TURBINE 


GAS GENERATOR 


Fic. 1. Turboprop for VTOL aircraft. (Principle: Two or 
four pneumatically interconnected propeller turbines powered by 
a common gas generator. Application: Tilt wing or slipstream 
TOL aircraft.) 


2 ENGINES FOR CRUISE & HOVERING 


2 ENGINES FOR HOVERING ONLY 
TWO POSITION’ VALVE 


REACTION CONTROL 


CRUISE NOZZLE 
HOVERING CASCADES 


Fic. 2. Turbojet propulsion for VTOL aircraft. (Principle: 
Four lightweight turbojets, for take-off and landing two are 
shut down, two produce thrust during cruise. Application: 
Fixed-wing high-speed VTOL aircraft with short hovering time.) 


2 
TRAJECTORY : 
1 
O | TAKE OFF 3 | LANDING 
RANGE ia 
BREGUET RANGE FORMULA FOR VTOL VEHICLES: 
0) FOR WING SUPPORTED VEHICLES: 
R= L/D «x 
Fsisso 
Wo 
b) FOR THRUST SUPPORTED VEHICLES: 
ReW/D * x in ( $ ) 
sfe x Wis+_) Fsis/ Wo 
Wo FSLS/ Wp 
Fic. 5. VTOL flight performance evaluation. {|R = range 
nautical miles), L/D = lift to drag, V = cruise speed (knots), 
s.f.c. = specific fuel consumption (Ibs. /Ib. hr.), @ = [(1 — s.f.c.9) X 


+. s.f.¢.3) (F3/Ws3) ], ¢ = hovering time 
it take-off and landing in hours, FPs;s = take-off thrust (Ibs.), 
W/D = weight to drag, Wis+1r) = weight of structure and 
pay load (Ibs.), W, = weight of power plant (lbs.), Wo = T.O 


gross weight (Ibs.).{ 
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HO! 
jOVERING FAN WITH TIP-TURBINE 


Fic. 3. Convertible turbofan for VTOL aircraft. (Principle: 
Two lightweight gas generators operate as turbojets for cruise. 
For take-off and landing they drive a fan through a tip turbine. 
Application: Fixed-wing high-speed VTOL aircraft with long 
hovering time.) 
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Fic. 4. Turbofan propulsion for a thrust-supported VTOL 
vehicle. (Principle: Two lightweight gas generators drive a 
turbofan through a tip turbine which produces both lift and thrust. 
Application: Wingless high-speed VTOL liaison and observation 
vehicles for moderate range.) 
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Fic. 6. Relationship of range and engine parameters for a 
winged VTOL aircraft. (Assumptions: L/D = 12, V = 450 
knots, fo-) = = 4-min.,s.f.c.o = 1.3, 5.f.¢.3 = 1.1, 
= 0.50, = 1.2, = 1.2.) 
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SYSTEMS: TILTWING FIXED WING, FIXED WING, NO WING, 
TURBOPKOP TURBOJET CRUISE TURBOJET TURBOFAN 
CLUSTER  CONVERTEDINTO THRUST 
CASCADE FAN FOR SUPPORTED 
CONVERTER HOVERING 
CRUISE SPEED kn 300 450 400 500 
CRUISE L/D OR W/D 14 12 12 1 
+ 
CRUISE SFC 7 1.15 1.2 25 
HOVERING SFC 18 | 1.2 4 4 
AIRFRAME 
WEIGHT Ibs. 3000 | 2800 | 2800 1800 
+ ~ 4 
PROPULSION 
WEIGHT Ibs. 2400 | 1500 | 1400 1200 
- + 
FUEL WEIGHT Ibs. 2600 3700 | 3e00 5000 
wacrOR | 986 908 | 968 968 
RANGE n.mi. 1720 1715 | 1780 930 
Fic. 7. Range capabilities of various VTOL power plants 


(Common assumptions: 
2,000 Ibs., T.O. thrust = 
min.) 


gross weight = 10,000 Ibs., pay load 
12,000 Ibs., total hovering time / 


in this form the Breguet Formula contains the main 
power-plant characteristics—-s.f.c. and engine specific 
weight. Assuming a certain speed and aircraft charac 


teristics considered obtainable, the relationship of 
cruise s.f.c. and engine specific weight required to ob 
tain a specified range can be plotted. 

For thrust-supported vehicles, a similar relationship, 
introducing the ratio of weight to drag in place of the 
aerodynamic L/D parameter, can be derived in analogy 
to the Breguet Formula. 

Fig. 6 shows a plot of the relationship of cruise s.f.c. 
and specific engine weight with range for the assump 
tions noted. It is now also possible to plot in the sam« 
graph the relationship between s.f.c. and specific engin« 
weight considered available for a family of engines with 
different turbine inlet temperatures, pressure ratios, or 
bypass ratios representing the possible state of the art 
in turbojets or turbofans. In this manner, one can 
easily identify the most promising combination of en 
gine weight and fuel consumption for maximum range 
and for the air-frame characteristics and hovering time 
assumed. The engine resulting in maximum range for 
the conditions assumed is represented by the point on 
the curve of engine characteristics that comes closest 
to the highest range curve. 

iA few comments are in order with regard to the use of 
the modified Breguet Formula for thrust-supported ve 
hicles. Here, it is important to remember that the drag 
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term D used in the formula includes both the aerody- 
namic drag of the vehicle as well as the ram drag which 
is equivalent to the flight speed impulse of the mass 
flow utilized by the engine. In a sense, this ram drag 
can be considered to be analogous to the induced drag of 
a wing. Depending upon the bypass ratio used, the 
ram drag may become several times as high as the aero- 
dynamic drag of the vehicle itself. 

Using the simplified analytical approach outlined in 
Fig. 5, the range was calculated which would be ob- 
tainable with the four different VTOL engines dis- 
cussed. To make the comparison simple, it was as- 
sumed that all vehicles have a gross weight of 10,000 Ibs. 
and carry a load of 2,000 Ibs. The cruise speed was 
varied in accordance with the basic capabilities of the 
power plants considered. Assumptions were made for 
the aerodynamic and structural characteristics of the air 
frame and also for the power-plant characteristics in- 
fluencing the range. No claim is made as to the abso- 
lute or relative validity of these assumptions; they 
serve only for the purpose of illustrating the use of the 
analytical method presented. 

Fig. 7 summarizes the assumptions made and also 
the total range obtained under these conditions. If 
the characteristics of actual VTOL aircraft and propul- 
sion systems are as assumed in this table, the three 
winged aircraft investigated are quite competitive in 
range capability. The thrust-supported vehicle is con- 
siderably lower in range performance and especially in 
fuel economy, but its high speed, low bulk, and sim- 
plicity make it quite interesting in spite of its short- 
comings in range. 

It was possible to touch only very lightly on the 
fascinating subject of VTOL power plants in the short 
space available. In conclusion, it must be stated that 
many of the VTOL power plants mentioned will re- 
quire considerable effort on the part of the engine 
manufacturer, both in the area of hardware develop 
ment and in the preceding phase where it must be de- 
cided largely through analytical evaluations and design 
studies which of the many possibilities should be de 
veloped. 

It does not appear practical to go ahead and try out 
all of them. 


capacity is strained to the limit through the many com- 


Already our research and development 


plex high-priority projects aimed at supersonic and hy 
We will 


have to concentrate on the few most promising solutions 


personic, as well as commercial, applications. 


in order to give to the Armed Forces and, it is hoped, to 
commercial operators and ultimately to the individual 
complete air mobility with all the revolutionary conse 
quences which will be the result of the successful achieve 
ment of practical VTOL. 

A 


| 


This concave spiral bevel gear of more 
than 18% pitch diameter has been 
carburized and is leaving the hardening 
furnace. Heat treatment is so distortion 
free that it meets finest aircraft gearing 
standards without subsequent tooth 
grinding. It transmits 1525 horse- 
power in the First Stage Main 

Rotor Reduction of the Sikorsky 

S-58 helicopter. 


PRECISION 


is Our il Product! 


@ Everything at I.G.W. is geared to precision. You'll find a “feeling” for 


precision not just in inspection and production and engineering, but also 
in maintenance and shipping and on throughout the company. It’s the 


basic reason why I.G.W. is the recognized source for precision gears 


INDIANA GEAR WORKS, INC. 
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WHY BE LIMITED IN YOUR 


CHOICE OF FLIGHT DIRECTORS ? 


Bendix offers your pilots a wide choice 


To show the wide range and flexibility of Bendix* Flight Director 
Systems, let’s assume an [LS approach situation in which the airplane, 
on a 20° heading, is in a 10° right bank with its nose on the horizon, 
but slightly above the glide slope. The Course Deviation Indicator 
(same on all Bendix systems) pictures actual and pre-set headings, ‘TO- 
FROM indications, and position relative to ILS beams (or VOR radial). 
Now, let’s see how attitude reference and command information are 
presented on three typical Bendix Flight Director Indicators. 


BENDIX SERIES ‘‘300" SYSTEM COURSE DEVIATION FLIGHT DIRECTOR 


In this system the Flight Director Indicator INDICATOR 
presents computed roll and pitch com- 
mands. Sky and ground are represented on 
a sphere, as shown, and actual attitude is 
depicted by conventional airplane symbol. 
Secondary airplane symbol represents com- 
manded attitude and, in this case, calls 
for nose-down, left bank maneuver. Com- 
mand is satisfied when the two symbols 
coincide. 


BENDIX SERIES ‘'100” SYSTEM 

This system’s Flight Director Indicator 
also shows computed steering commands 
in both roll and pitch axes. Sky and earth 
presentation is flat rather than spherical, 
and white line represents horizon. In this 
version, the two pointed, opposing markers 
designate commanded attitude. Command 
is satisfied when wingtips of airplane sym- 
bol align with markers. 


BENDIX SERIES ‘‘200” SYSTEM 

The Flight Director Indicator in this sys- 
tem provides for computed steering com- 
mands in roll axis only. Flat gray and 
black areas represent sky and ground. 
Command bar is needle-like line extending 
up from bottom of indicator, and, in this 
example, calls for left turn. Commanded 
attitude is attained when this needle is 
straight up and down through center of 
indicator. Small horizontal bar’s position with relation to vertical 
white dot scale along left edge shows whether airplane is above, below, 
or on glide slope beam. 


With Bendix Flight Director Systems you have your choice of several 
types of presentation . . . and your choice of a single- or two-axis 
system. You don’t buy features you don’t want or need. Yet, you get all 
the features and advantages that you do want and need. When you 
think of flight directors, think of Bendix. Get the Bendix story. , 


District Offices: Burbank and San Francisco, Calif., Dayton, Ohio, Washington, D. C., and Seattle, Wash. 
Export Sales & Service: Bendix International Division, 205 E. 42nd St., New York 17,N. Y. 
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Kclipse-Pioneer Division by 


AVIATION CORPORATION 


TETERBORO, N. J. 
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(Continued from page 27) 


perature range at which austenite trans- 
formed to martensite and also decreased 
the amount of martensite formed. How- 
ever, when pressure was removed at 
temperatures below 0°C., the same 
amount of martensite was formed as 
would have been formed on cooling to a 
like temperature without pressure. 


About the same amount of martensite 
was formed isothermally on holding at 
— 125°C. in specimens cooled under at- 
mospheric pressure and in those cooled 
under 6,500 kg./em.? hydrostatic pres- 
sure. 


Microscopic examination showed no 
detectable effect of pressure on the 
resultant martensitic structure. 


The data contained in this paper seem 
to be accurate. Similar work has been 
accomplished in the United States at the 
Massachusetts Institute of Technology. 
The steel used (containing 0.5 per cent 
C, 0.4 per cent Mn and 20 per cent Ni) 
was somewhat similar to 40GN20. After 
oil quenching from 1,095°C. and stress 
relieving at 480°C., both the 7, and Af, 
temperatures (the temperature at which 
martensite begins to form in bursts) in 
the unstressed conditions were about 
—37°C. Cooling under a hydrostatic 
pressure between 2,000 and 4,000 atmos- 
pheres resulted in 1%, temperature of 
—78°C.; the |; temperature could not 
be determined with certainty. Thus 
this amount of hydrostatic pressure 
lowered the 1%, temperature about 40° 
C. In the Soviet work the 1, tempera 
ture was not determined, but it was 
found that a pressure of about 4,000 at 
mospheres lowered the M, temperature 
about 40°C. This agreement seems 
satisfactory and points toward the re 
liability of the Soviets. 

It is unfortunate that Stregulin and 
Chuprakova did not investigate other 
tvpes of stresses, as the M.I.T. work in- 
dicated that uniaxial compression gave 
results quite different from hydrostatic 
or triaxial compression. 


U.S.S.R. Harbors Open Early 
as Planes Powder River Ice 


@ The Soviets have reported the success 
ful development of a very effective and 
economical method for hastening the 
thawing of spring ice. In Northern 
climates harbors become usable in the 
spring without the aid of expensive ice- 


breaker ships only after the ice has 
melted. Also, river ice, after the spring 
breakup, may create temporary ice 
dams causing sudden and damaging 
floods. 


The Soviets claim that treated ice 
melts 15 to 20 days earlier than un- 
treated ice. They cite examples where 
harbors were made usable earlier in 
the season, and the level of flooding was 
greatly reduced by the early removal of 
selected areas of river ice. They also 
cite a special example where ice removal 
by the new method cost only 1/60th 
as much as it would have cost using 
ice-breakers. 


The Soviets state that their method 
consists essentially of distributing, by 
airplane, a blackening substance which 
not only has good heat-transfer proper- 
ties to destroy the ice thermally but 
also destroys the ice structure chemi- 
cally. The powder, heated by the sun’s 
rays, melts the ice. Although such a 
practice appears to be highly objection 
able, the Soviets claim that an oily 
liquid having a poor vaporizing factor is 
then sprayed on the ice to retard evapor- 
ation of the water by melting, thus fur 
ther speeding up the melting process. 


The most effective, and the least 
expensive, blackening substance found 
has been salvaged foundry sand. De- 
pending upon the nature of the spring 
season and upon the thickness of the 
ice, 260-440 Ibs. of sand per acre 
are distributed from an altitude of 
approximately 15 ft. If more intensive 
ice destruction is desired, 5-10 Ibs. of 
salt per acre is added. Refinery residue 
from the manufacture of diesel oil is 
used as the oily liquid for retarding 
evaporation. The originators of this 
method claim that the total cost of 
treating the ice is about $9.00 per 
acre (using a rate of exchange of 4 
rubles for 1 dollar). It is planned to 
use 1,000 tons of black powder for 
dusting ice at the port of Archangelsk 
this year. 


Electron Microscope Work 
by Soviets Is Held Excellent 


@ A Soviet paper titled “Study of In- 
tragranular Mosaic Structure of Austen- 
ite by Means of the Electron Micro- 
scope,’ by Ye. I. Kvashnina, reveals 
high-grade work with the electron micro- 
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scope. The paper, while routine to some 
degree, contains excellent electron micro- 
graphs. 


An electron microscope was used to 
study the grain structure of three aus- 
tenitic grades quenched from 1,150°C. 
At a magnification of 7,500 x, it was 
possible to examine the intragranular 
block (mosaic) structure and to dif- 
ferentiate the zone near to the grain 
boundaries from the structure in the 
interior of the grains. 

Of the grades tested: 


IKhISNYT is similar to AISI type 
321. The titanium content is on the low 
side to give full protection against inter- 
granular corrosion. Moreover, the solu- 
tion temperature of 1,150°C. is consider- 
ably higher than the temperature nor- 
mally used in the United States (about 
925/950°C.). The higher solution tem- 
perature would undoubtedly increase 
the hot strength but may also make it 
more susceptible to intergranular corro- 
sion. The current Cornell investigations 
have shown that this high solution tem- 
perature combined with the relatively 
high carbon content (0.11 per cent) 
would give a decided improvement in 
100-hour rupture strength at 1,500°F. 
over titanium-free steel of the same 
carbon content (about 10,000 vs. 7,000 
psi). It appears probable, therefore, 
that this steel is intended for elevated- 
temperature service. 


EI 402 is analogous to AISI type 347 
but the columbium content of 1.2. per 
cent is somewhat high compared to the 
carbon content of 0.09 per cent. This 
relatively high columbium content 
would normally be expected to give prob- 
lems in fabrication. In the U.S.S.R. 
titanium-stabilized 18-8 seems to be 
most common for corrosion resistance 
where columbium-stabilized or extra-low- 
carbon 18-8 would be used in the United 
States. It appears, therefore, that EI 
402 is applied more for elevated-tem- 
perature service than for corrosion-re- 
sistant parts. Skubachevskiy has stated 
that EI 402 is used for various parts of 
jet reaction nozzles and afterburners 
and that a 50°C. higher limiting tem- 
perature is permissible with it than with 
IKhISNOT. 

EI 448 would seem to be roughly 
equivalent to AISI type 318, but with 
titanium rather than columbium as a 
stabilizer. In view of the recent Cornell 
work, however, this may be underesti- 
mating Soviet metallurgy; the titanium 
may be present for elevated-temperature 
strength rather than for prevention of 
intergranular corrosion. For the carbon 
content and solution treatment in- 
volved, this addition of about 0.5 per 
cent Ti would be expected to increase the 
40-hour stress-rupture strength at 
1,500°F. from about 7,500 to 10,500 
psi. 


4 


90 AERONAUTICAL ENGINEERING REVIEW 


IAS News (Continued from page 25) 


the Guided Missile Division of the Navy 
Bureau of Aeronautics. Before his 
promotion, Dr. Barmby was Aeronautical 
Administrative Engineer. 


Philip E. Culberston (M) has become 
associated with the Bendix Aviation 
Corporation Systems Division, Ann Arbor, 
Mich., as Head of Aerodynamics and 
Propulsion He formerly was Staff 
Engineer to the Vice-President, Engineer- 
ing, of Convair, A Division of General 
Dynamics Corporation. 


Harold Frearson (M), formerly with 
Orenda Engines Limited, Canada, has 
joined Ryan Aeronautical Company, 
San Diego, Calif. as Coordinator of 
Quality Control. 


Morton J. Friedenthal (A), who has 
been on active duty as an Aeronautical 
Engineer at the USAF Wright Air 
Development Center, is now a member of 
the Guided Missile Research Division, 
The Ramo-Wooldridge Corporation, Los 
Angeles, Calif. 


Arthur W. Gilmore (M), formerly 
Assistant Professor (acting), Department 
of Aeronautical Engineering, University 
of Colorado, has accepted a position as 
Head, Aerophysies Group, Grumman Air- 
craft Engineering Corporation. Mr. Gil- 
more had been Secretary of the IAS 
Rocky Mountain Section. 


Frederick M. Gloeckler (AF), Head, 
Air Warfare Research Department, Naval 
Air Development Center, Johnsville, Pa., 
has been promoted to the super-grade 
position of GS-16, the Navy announced. 


Eugene V. Gustavson (A), formerly 
Administrative Engineer, Lockheed Air- 
craft Corporation, Georgia Division, has 


been appointed Director of Engineering, 
Aeronca Manufacturing Corporation. 


Major J. Vivian Holman (M), has 
joined the Boards of Adam Engineering 
Co., Ltd., Vonarx Repetition Co., Ltd., 
Hasler Sales Company, and V. H. M.S 
Enterprises Ltd. His address will be 4 
Orange Street, St. Albans, Herts, England 


Captain Grayson Merrill (AF), who 
retired from the Navy July 1, has been 
appointed Director of Engineering, Fair- 
child Engine and Airplane Corporation 
Guided Missiles Division. Capt. Grayson’s 
last active duty assignment was Technical 
Director, Special Projects Office, Bureau 
of Ordnance 


Leonard M. Michal (A), former Super- 
visor, Regulus Support Group, Chance 
Vought Aircraft Ine., has become a 
member of the Guided Missile Research 
Division, The Ramo-Wooldridge Corpo 
ration, Los Angeles, Calif 


Arthur E. Miller (M), has been pro- 
moted from Chief Engineer to Director 
of Research at Seott Aviation Corporation 


Glenn M. Peters(M), has joined Temco 
Aircraft Corporation, Dallas, Texas as a 
Senior Aerodynamics Engineer. He for 
merly was associated with H. L. Yah 
Company of Philadelphia, Pa. as an 
Acrodynamicist 


Marvin B. Ruffin (AM), former Vice 
President-Sales, Summers Gyroscope Co., 
has joined Chicago Aerial Industries, Inc., 
also as Vice-President, with responsibility 
for directing the company’s growth in 
aviation electronics and missile systems 
fields. 


David B. Watson (A), formerly an 
Aerophysics Engineer for Convair Divi- 
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sion, General Dynamics Corporation, has 
joined Temco Aircraft Corporation as 
Senior Aerodynamics Engineer 

Everett T. Welmers (AF), formerly 
Chief of Dynamics, Bell Aircraft Corp: 
ration, has been appointed Director of 
the Lawrence D. Bell Research Center 

S. X. Xifo (M), who was Genera 
Supervisor of Missile Flight Test for 
Northrop Aircraft, Inc., has been pri 
moted to Chief of Missile Field Test. 


Necrology 
Conrad F. Nagel, Jr. 


Word of the death of Conrad F. Nagel, 
Jr. (AF), retired Vice-President of Alumi 
num Company of America and outstand 
ing metallurgist, has been received by thx 
Institute. Mr. Nagel died July 5, after a 
long illness, at his home in Pittsburgh. 

A native of New York and a graduate of 
Cornell University, he developed the 
process for producing feathered aluminum 
for use in explosives. Mr. Nagel has been 
credited with establishing aluminum as a 
major material for aircraft by determining 
and eradicating causes of excessive cot 
rosion in the 1920's. 

He joined Alcoa in 1915, served as an 
infantry lieutenant in France during 1917 
1918, and returned to Alcoa in 1919 to 
head the process and products division of 
the firm’s Technical Direction Bureau. 

Mr. Nagel became Chief Metallurgist 
for Alcoa in 1944 and was elected a Vice 
President in 1952. He also served as 
Chairman of the firm’s technical commit 
tee which guides and supervises all com 
pany technical activities. 


e Allis-Chalmers Manufacturing Company 
has published Bulletin 14B8615, Allis- 
Chalmers a.c. Motor Starters and Con- 
tactors, describing the firm’s complete 
line from 50 to 100 hp. Copies are avail- 
able at the firm’s headquarters, Milwau- 
kee 1, Wis. 


@ Aluminum Company of America is 
using a 17-in. television receiver to check 
close tolerances of a newly developed die- 
layout machine. Alcoa reports the method 
permits production of large dies to 
extremely close tolerances. 


e@ American Airlines, Inc., has announced 
the first nonstop service between Boston 
and Los Angeles scheduled to begin 
August 1. The firm also announced com- 
pletion of major renovation of its passenger 
facilities at New York’s LaGuardia Air- 
port. 


e Amphenol Electronics Corporation has 
announced the formation of Amphenol 


Great 


Britain Ltd., a subsidiary 
operating in Alperton, England, and 
owned jointly by Amphenol and Gas 
Purification and Chemical Co., Ltd... 

The firm also has announced cable-to 
chassis types have been added to its 
Micro-Ribbon series of connectors with 
availability in 14, 24, 36, and 50 contacts 
Also available is a new high-temperature 
Teflon Hook-Up wire made to MIL-W- 
16878B specifications 

© Bell Aircraft Corporation’s X-14 VTOL 
aircraft is powered by two British-made 
Armstrong Siddely jet engines, the firm 
announced. Designed to take off verti- 
cally in a conventional horizontal position, 
shift to forward flight, and land vertically, 
the X-14 differs from ‘‘tail sitter’ VTOL 
in that it operates without ground handling 
equipment to position it for take-off 
Thrust diverters or vanes located behind 
the engines direct the jet blast toward the 
ground to lift the plane into the air. 


Compressed air nozzles at wing tips and 
tail provide directional control. The 
forerunner of the X-14 has been given to 
the Smithsonian Institute, for its National 
Aeronautical Collections. . .. The firm has 
announced acquisition of 350 acres near 
Pembroke, N.Y., as a site for its new 
Lawrence D. Bell Research Center 


@ Bendix Aviation Corporation, Products 
Division, has announced a new ‘‘module”’ 
type of gas-turbine fuel control test 
equipment for sale to aircraft manu 
facturers and overhaul organizations 

Radio Division has begun aircraft 
collision-avoidance research program 
aimed at a practical anticollision devicc 
for the ARDC. The division also an 
nounced the appointment of Ernest A 
Duquet as Chief Engineer for the design 
of air traffic control systems Red 
Bank Division has announced that a new, 
reportedly high gain, germanium PNP 
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audio power transistor (designated 2n- 
285A) is in full-scale production 


@ Boeing Airplane Company reports that 
the Air Force has approved in principle its 
proposal to assemble and deliver the 
B-52G at the firm’s Wichita, Kan., 
plant. The proposal is designed to 
realize savings in procurement costs by 
eliminating the use of Seattle, Wash., 
facilities from the program. Seattle will 
be the site of a Bomarc training school for 
Air Force, Boeing, and subcontractor 
personnel, the firm said. The school, to 
be located on Harbor Island, will simulate 
a complete base. 


@ Cornell Aeronautical Laboratory, Inc., 
has announced installation of a large- 
scale IBM 704 Computer, composed of 13 
different machines and soon to include a 
total of 20. The laboratory also has 
published a report evaluating the quality 
and uniformity of titanium used by the 
aircraft industry in 1956. 


@ Douglas Aircraft Company, Inc., El 
Segundo Division, has developed a light- 
weight intercommunications system using 
transistors instead of vacuum tubes. The 
division reports the improved system has 
demonstrated excellent audio qualities and 
greater reliability during operational use 
with the Navy’s A8D Skywarrior and 
AD-5Q Skyraider.... The firm also 
announced it is using a new direct reading 
temperature indicator only one-thirtieth 
the size of any previous equivalent in the 
flight testing of military and commercial 
aircraft.... The first Douglas WB-66D 
weather reconnaissance version of the B-66 
Destroyer was scheduled for delivery to 
the Tactical Air Command at the end of 
June. 


e Ethyl Corporation has announced a new 
antiknock compound for aviation gasoline 
which reportedly permitted a 20 per cent 
power gain during tests using a Curtiss- 
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Boeing Airplane Co. has announced that the first KC-135A Jet Stratotanker to be placed 


SEPTEMBER, 


in operational service has been delivered to the Strategic Air Command, 93rd Air Refueling 


Squadron. 


Wright 18-cylinder turbocompound en 
gine. Designated AK-33X, it isan organic 
compound of manganes« 

@ Fairchild Camera and Instrument Cor- 
poration has announced a Voice Data 
Link System which, the firm says, can 
convert automate 
puting machines into 


mmmands from com 
verbal messages 


e Fairchild Engine and Airplane Corpo- 
ration has announced availability of Rolls 
Royce R Da 7 MK 525 engines to power 


the firm’s F-27 Savings reportedly 


more than $6 million under the original 
fixed-price contract for tooling and pro 
duction of C-123'’s have resulted in a 


refund of $4.7 million to the Air Force, the 


firm announced Also announced were 


plans to expand plants to the Aircraft 
Division, Engine Division, and Stratos 
Division. . Joseph Matolina, Jr., has 
been appointed Director, Quality Depart- 
ment, Engine Divisior 


A new executive plane designated ‘Design 159" is being developed by Grum- 
man Aircraft Engineering Corp., re-entering the commercial airplane market after 
a 7-year absence. Two Rolls-Royce Dart Turboprop engines will power the 
pressurized plane which will carry 12 passengers at 370 m.p.h. maximum at 25,000 
ft. Maximum range is said to be 2,200 miles, gross weight 31,000 Ibs., wing-span 
78 ft., and length 64 ft. Grumman says the first 159 is due off the production line 
in May, 195 


e Flight Refueling, Inc., has announced 
the appointment of Fred J. Kendall as 
Dayton Representative for the company 

@ The Garrett Corporation, AiResearch 
Manufacturing Division, Los Angeles 
Calif., has developed the pneumatic 
pressurization system for Convair’s 880 
jet transport with auxiliary electrical 
controls which can be operated by the 
pilot at any time. The auxiliary i 
operated by a cockpit switch consisting 
of an electromechanical actuator on each 
outflow valve, the firm reports The 
division also announced it will supply 
pressurization and air conditioning equip 
ment for Japan’s Fuji Aircraft Company 
jet trainer 

General Dynamics Corporation, Convait 
Division, has delivered its 1,000th trans 
port, a Metropolitan 440, to Eastern Air 
Lines, Inc.,at San Diego, Calif. Announes 
ment that drop tests of the detachable 
pods carried by the B-58 have begun at 
Kirtland AFB was made from the division's 
Fort Worth facilities Kenneth Stiles 
has been named to the newly created 
corporate post of Vice-President —Plans 
and Programs 

e@ General Electric Company, Chemical & 
Metallurigical Division, Silicone Products 
Department, has announced availability 
of a new silicone rubber compound de 
signed for wire insulation. Designated 
SE-975, it was planned for use on ait 
craft wire, motor and apparatus lead 
wire, defroster and hook-up wire, atomic 
Navy cable, and other applications, 
according to the firm. Another new com 
pound developed by the department is 
SE-701, which will be used on the Douglas 
DC-8 Engineers in the Aircraft 
Gas Turbine Division’s Small Aircraft 
Engine Department have developed an 
automatic welding machine that works 
from a roll of punched paper tape similat 
to a player piano. It is used to weld jet 
engine cylindrical parts.... The Missile 
and Ordnance Systems Department, 
Defense Electronics Division, has an 
nounced installation of what it calls one 
of the most modern, efficient, and auto 
matic processing and computation centers 
in the missile industry.... Industrial 
Electronics Division, Communication Pro 
ducts Department, has developed a new 
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IS YOUR JET ENGINE 


RPM MEASUREMENT 


ACCURATE AND SAFE? 


f @ READS JET ENGINE SPEED to 
Pee | | GUARANTEED ACCURACY of 
; 10 RPM in 10,000 RPM (-+0.1%) 


The inter-relation of RPM to efficiency and thrust in jet engines is 
fundamental. Proper adjustments for maximum thrust, maximum engine 
life and maximum safety of operation can be made only upon accuracy 
red of instrumentation. The TAKCAL tests to guarantee that accuracy. 

uns The new B & H TaKCAL incorporates a refinement of the frequency 
meter principle. It operates in the low (0 to 1000 cps) range, reading 
the frequency of the tachometer generator on a scale calibrated in 
percent RPM corresponding to the engine’s RPM. It reads engine speed 
de while the engine is running with a guaranteed accuracy of +0.1% in 
ed the range of 0 to 110% RPM. Additionally, the TAKCAL circuit can be 
used to trouble-shoot and isolate errors in the aircraft tachometer 
system, with the circuit and tachometer paralleled to obtain simultaneous 
ns, reading. 

m The TAKCAL’s component parts are identical with those used in the 
J-Model JETcAL Analyzer. They are here assembled as a separate unit 
aft tester and for use with all earlier models of the JETCAL Tester. 

aft The TAKCAL operates accurately in all ambient temperatures from 


applications. 
Measures 200 to 7500 


“ia —40°F. to 140°F. Low in cost for an instrument of such extreme psp reading, with — 

accuracy, it is adaptable to application in many other fields. 

et For full information write or wire... 

i 

“¢ B & H makes the JETCAL® Analyzer 
B « H INSTRUMENT Co., INC | 
to 3479 West Vickery Blvd. * Fort Worth 7, Texas " 


Sales-Engineering Offices: 
VALLEY STREAM, L. |: 108 So. Franklin, LO 1-9220 ®* DAYTON, OHIO: 209 Commercial Bldg., MI 4563 ®* COMPTON, CAL.: 105 N. Bradfield St., NE 6-8970 
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BEMIND THE PLANE YOU FLY 


CONTINENTAL’S FACTORY RE-M/ NUFACTURE 

Backs You with Factory 

Precision Production Machinery — 
Throughout Your Engine’s Life 


No two ways about it: the men and machines that 
produced your airplane engine in the first place are 
obviously best qualified to keep it in top running | 
condition. That is why Continental’s Factory Re- | 
Manufacture Plan is rapidly supplanting the periodic 
overhaul among users of utility planes. Factory 
Re-Manufacture gives every owner the benefit of 
precision facilities and knowhow that simply can’t 
be matched in the field. You get new engine warranty, 
along with new engine safety and dependability— 
in a fraction of the time required for overhaul—and 
new log book with zero engine hours—all this at a 
modest predetermined price. Get in touch with your 
Continental distributor or write for information. 


ALL CONTINENTAL & INE MODELS ARE 
AVAILABLE AS FACTO AANUFACTURED ENGINES 


When buying a utility 
plane, choose one 


with all the plus 
values that have 
made Continental 
Continental Motors | 
first choice. 
AIRCRAFT ENGINE D:'VISION 


MUSKEGON e MICHIGAN 


transistorized power supply for use with 
two-way radio systems. 


@ General Precision Equipment Corpor- 
ation, General Precision Laboratory In 
corporated, has announced a new line of 
video monitors for broadcast station or 
industrial and _ institutional television 
picture presentation with GPL or other 
closed-circuit systems. 


e The B. F. Goodrich Company has 
announced the retirement of its President, 
William S. Richardson, and the election of 
J. W. Keener as President, Director, and 
Member of the Executive Committee. 


e The Goodyear Tire & Rubber Company, 
Inc., has designed and built a “‘tunneled”’ 
fuel cell to fit around the drive shaft of 
the Marines’ land combat vehicle Ontos 
Goodyear Aircraft Corporation’s private 
commercial nonrigid airship ‘‘Ranger”’ 
has transferred its base of operations from 
Miami, Fla., to Los Angeles, Calif., the 
firm reports. 


e Johns-Manville Sales Corporation, 
Packings and Friction Materials Division, 
has announced the appointment of Clinton 
R. Burnett as Vice-President and Division 
General Manager. He succeeds Francis J 
Wakem, retiring after 36 years. 


e Koppers Company, Inc., has announced 
arrangements to buy a modern factory 
building at 141 East Hunting Park 
Avenue, Philadelphia, Pa., for its shaft 
steel manufacturing facilities. . 

e Lear, Incorporated, LearCal Division, 
has announced a new version of its 
“OmniMeter” and ‘Vortran,’’ which the 
firm calls naturally oriented omni indica- 
tors. Model 4080 is an indicator only, 
applicable to any Arine Vor system; 
Model 2372 Vortran combines indicator 
with an integral fully transistorized omni 
converter that can be applied to any VHF 
receiver that covers Vor frequencies 
Faces of both instruments are identical 
in appearance and function. Edward F. 
Conklin has been appointed Division 
General Manager, 

e@ Liberty Aircraft Products Corporation 
has announced completion of an expansion 
program of hydraulic manufacturing facil 
ities, and assembly and test areas which 
are air-conditioned. The firm reports 
production of hydraulic and pneumatic 
assemblies and components for military 
and commercial aircraft has béen doubled 
as a result. This now constitutes 25 per 
cent of Liberty’s overall production 
Current operations include production and 
prototype orders for Chance-Vought, 
Grumman, North American and Republic 
companies brochure of Liberty's 
hydraulic facilities may be had by writing 
the firm at Farmingdale, Long Island 
New York. 

e@ Lockheed Aircraft Corporation, Missile 
Systems Division, has announced the use 
of sound waves, twice as high in frequency 
as the human ear can detect, to drill 
tiny precise holes in materials that high- 
speed drillscannot scratch. A drill specially 
designed by Nicholas K. Marshall, Senior 
Scientist at the division’s research and 
development center, is powered by sound 
waves to bore microscopic holes in hard 
ferrite materials.... A cryostat (super- 
refrigerator) for producing liquid helium 
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Lockheed Aijircraft Corporation's X-17 
Air Force research rocket was reported by 
the Department of Defense to have reached 
the highest speed ever achieved by any 
instrumented missile. In the photo, spin 
rockets are shown emitting plumes of smoke 
from the side of the X-17. These give it a 
stabilizing twirl before being dropped in 
flight. The rocket is used for re-entry 
research. 


and for scientific study of temperatures 
near absolute zero will be installed at the 
Palo Alto, Calif., laboratories. A com- 
pletely ‘human engineered’’ command 
station to give engineers more sensitive 
control over missiles in flight has been 
completed at Holloman Air Development 
Center, the division announced. A 
specially constructed facility for design 
and testing of advanced missile antennas 
and radar devices will be built by the 
division near its Sunnyvale site.... 
Electra Notes—Installation of four Allison 
501 prop-jet engines on a special Super 
Constellation ‘‘winged laboratory”’ has 
been completed. Electra flight engineering 
tests will cost $5.8 million, the firm 
reports. First choice for an Electra fuel 
is kerosene. .. . Georgia Division scientists 
assisted by ten specialist universities are 
setting up a project to test the endurance 
of pilots and crew members on extended 
flights. The division’s nuclear aircraft 
research laboratory under construction 
in northern Georgia is scheduled to be in 
operation by the end of 1958. Hercules 
Notes—An endurance mark of 14 hours, 
1 min. continuous flight was set recently 
for this type of troop-and-cargo plane, the 
announced A Tactical Air 
Command Hercules has completed ma 
neuvers over the United States, Europe, 
Alaska, and Panama, making landings 
and take-offs, taxi-runs and aerial deliv- 
eries on sand, sod, steel planking, ice and 


division 


IAS NEWS 


snow, and short, hard-surfaced runways. 
The division also announced that the 
Marines will test a Hercules for possible 
use as an in-flight refueling tanker... . 
California Division has announced the 
appointment of Russell C. Galbraith as 
Director of Financial Operations. He had 
held the same position with the Georgia 
Division. 


e@ The Martin Company has announced the 
1,000th Matador guided missile has rolled 
off the firm’s assembly line, 


e Minneapolis - Honeywell Regulator 
Company, Aeronautical Division, has 
published a booklet describing the firm’s 
hydraulic servos available for military 
and commercial applications. Stephen 
F. Keating, company Vice-President in 
charge of the Aeronautical Division, has 
been given corporate responsibility for 
directing all of Honeywell’s activities in 
the military field. The company also 
reports transfer of most of its inertial 
guidance engineering staff to a new 
division facility at St. Petersburg, Fla. 


e Northrop Aircraft, Inc.... Lt. 
Desider A. Simcoe, Jr., is new 
Plant Representative at 
firm announced. 


Col. 
USAF 
Northrop, the 


e Nuclear Development Corporation of 
America has announced its third major 
expansion program with the purchase of a 
63-acre site in Greenburgh, N.Y., which 
will serve as a research and development 
center. The company also announced the 
formation of a new firm, NDA Europe, 
owned jointly by the White Plains, N.Y., 
corporation and Societé Generale des 
Minerais of Brussels. Societé Belge pour 
l’Industrie Nucleaire also is a participant. 
NDA Europe will provide for rapid atomic 
energy development in the six Euratom 
countries and their colonies, possessions 
and territories, according to NDA America. 


e Pan American World Airways, Inc., 
Atlantic Division, has announced the 
appointment of Jesse L. Boynton as 
Regional Director—Middle East and Asia. 
Lloyd M. Wilson has been appointed 
Service Manager for the Division. 


e Reaction Motors, Inc., has announced 
the appointment of Joseph W. Antonides 
to the newly created post of Vice-President 
for Solid Propellant Operations. He also 
will continue as Executive Assistant to 
the President. 


e Republic Aviation Corporation has de- 
veloped a new device for testing 1,200 
different aircraft electrical circuits in less 
than a minute. The new method uses an 
automatic circuit analyzer that is said 
to reduce the time for electrical checking 
from hours to less than 5 sec. for 
every 100 circuits. Glenn C. Bach has 
been named Chief Production Test Pilot. 


e Ryan Aeronautical Company and the 
Navy have developed an “electronic 
intelligence’ device, designated AN/APN- 
67, said to be a unique system of automatic 
aerial navigation for high-speed jet planes. 
(Another device, the AN/APN-97, is an 
outgrowth of the primary instrument 
which the firm says will provide more 
fully automatic operation of helicopters 
in hunter-killer antisubmarine operations. 
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It is known as a helicopter hovering 
detector.) The electronic intelligence 
device is said to be the lightest, simplest 
and most compact in production, and to 
gather data instantly with ‘“pin-point”’ 
accuracy. Ryan says an even lighter 
model has been developed for air-line use. 
Outstanding features, according to the 
firm, are no need for ground facilities or 
aerological data, operation over oceans 
and ground terrain in all weather, and pro- 
vision of latitude, longitude, ground speed, 
desired and actual ground track, drift 
angle, ground miles traveled and course 
error. The instrument also can transmit 
and receive two continuous wave radar 
beams using only a single receiver-trans- 
mitter.... A Ryan Firebee jet drone has 
flown its 100th mission at Vincent AFB, 
the company announced. Another Fire- 
bee has been parachute-recovered 14 
times in the desert at Holloman Air 
Development Center. Air Force pilots 
have begun familiarization training on a 
tethered test vehicle prior to flying the 
Ryan Vertijet X-13. One of the Vertijets 
was sent by ship through the Panama 
Canal en route to an undisclosed destina- 
tion, the firm announced. 

Solar Aircraft Company’s new 50-lb. 
gas-turbine aircraft engine for a one-man 
helicopter is 20 in. high, has a maximum 
diameter of 15.5 in., weighs only 50 Ibs. 
and will produce 55 s.hp. plus 12 Ibs. 
of jet thrust on a 100°F. day, according 
to the firm. ... The firm also announced 
the appointment of Allied Supply Com- 


BOUNDARY LAYER CONTROL AIRPLANE 


Scientists of Northrop Ajircraft, Inc., and 
the Air Research and Development Com- 
mand have evolved what they call a new de- 
sign concept application that promises to 
increase the range and load-carrying capacity 
of aircraft. This application, based upon 7 
years’ intensive research in low-drag bound- 
ary-layer control, utilizes slots along the 
wings, fuselage, and tail surfaces (see draw- 
ing). Tests involving an F-94 showed fric- 
tion drag was reduced to one-seventh of its 
normal value. 
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pany, South Gate, Calif., as distributor 
of Sola-Flex industrial expansion joints. 


e Sperry Gyroscope Company Division of 
Sperry Rand Corporation has announced 
development of a simple electronic method 
for monitoring jet engines in flight and 
on the ground. The monitor is said to 
warn of impending trouble by indicating 
when unusual ‘‘foreign’’ vibrations 
caused by imbalance of rotating parts —are 
present and when ‘‘normal’’ engine 
vibration limits are being exceeded. The 
system weighs from 12 to 34 Ibs. depending 
upon the number of engines on the air 
craft. Basic components of a_ typical 
four-engined system include a short 1/2 
ATR rack with four amplifier modules, 
four indicators, one to four pickups per 
engine, a pickup switch and optional 
warning lights. 


e Systems Laboratories Corporation has 
announced receipt of a prime contract 
from the Air Force in the field of “charting 
from advanced high-altitude reconnais- 
sance systems.’ The classified project will 
be managed by Lewis Larmore, a special- 
ist in infared and instrumentation who is 
in charge of firm’s 
physics effort 


experimental 


e@ Thiokol Chemical Corporation has an- 
nounced that its new static testing facil- 
ities, capable of handling solid propelleut 
rocket engines up to 12 ft. in diameter, is 
in operation at the firm’s new Utah 
Division. The firm said its horizontal 
test stand is designed to resist a two- 
million-Ib. load. Francis E. Klemm has 
joined the company's Sales Staff as 
Technical Sales Representative on poly- 
urethane resins. 


@ Union Carbide Corporation, Linde Com- 
pany division, has introduced an im- 
proved model of its Prest-O-Lite No. 420 
Welding and Cutting Outfit reportedly 
capable of welding up to 3/8 in. 
and cutting up to 2 in.... James A. 
Krumhansl has been named Associated 
Director of the Parma Research Labora- 
tories of National Carbon Company 
division. ... Robert M. Briney has been 
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Engineers at Solar Aircraft Company, San Diego, study a mockup of the 
firm's newest small gas-turbine engine, the ‘‘Mercury,’’ designed for the 


Army and Navy to power a one-man helicopter. 


Solar says the 50-Ib. 


turboshaft engine will produce 55 s.hp. and 12 Ibs. of jet thrust on a 100°F. 


day. Military designation is YT-62. 


appointed President of 
Company division 


Haynes Stellite 


e@ United Aircraft Corporation, Hamilton 
Standard Division, has announced a major 
reorganization of the engineering depart- 
ment in which a technical staff has been 
created to serve all sections of the division’s 
expanding engineering activities. The 
staff becomes a part of the consolidated 
engineering function reporting to Chief 
Engineer Thomas B. Rhines. The divi- 
sion also announced that it is producing 
a compact air-conditioning system for the 
Lockheed F-104A that is said to cool and 
pressurize the cabin and electronic com 
partment, and defog the cockpit wind 
shield and canopy. It is 88 by 14 by & 
in., weighs 47 lbs., and delivers 35 Ibs. of 
air per min. to the cockpit. 


@ Vertol Aircraft Corporation has an- 
nounced the formation of a subcontracts 


The drawing represents Thiokol Chemical Corporation's new static test facility 
for solid propellant rocket engines up to 12 ft. in diameter and for withstanding 


2 million Ibs. thrust. 


In operation at the firm's new Utah Division, Brigham City, 


the huge concrete bunker and horizontal test stand is larger than any other test 
facilities of Thiokol’s divisions. 


department as part of the firm’s long 
range corporate planning program. Th« 
firm also reports that the Swedish Navy 
has purchased four Model 44 helicopters 

e@ Vickers Incorporated has published a 
new bulletin, No. A-5216, 
hydraulic pumps and motors, motor 
pumps and hydraulic packages minia 
turized for missile applications. Copies 
may be had by writing the firm’s Aero 
Hydraulic Division, P.O. Box 302, 
Detroit 32, Mich. 

e Western Gear Corporation, Electro 
Products Division, has announced the 
design and manufacture of a new acc 
oil-filled gearhead motor said to meet 
requirements of MIL-M-17059 and MIL 
S-901, Class AI shock. 
Model 142YK8BR55. 

e@ Westinghouse Electric Corporation has 
published a new booklet (DB-52-250 
listing physical properties, applications 
and shape availability of four wrought 
high-temperature alloys. Copies may bc 
had by writing the firm at P.O. Box 2099, 
Pittsburgh 30, Pa: R. E. Peterson, 
Manager, Mechanics Department, West 
inghouse Research Laboratories, has been 
elected to a 3-year term as Director 
of the ASTM. 

@ Weston Electric Instrument Corporation 
has announced its Vamistor Manufactur 
ing Division is now occupying cxpande | 
quarters in a new building at Union, NJ 
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Attention Members! 
All Members of the Institute 


are invited to submit material 
concerning their activities for 
publication in the news columns 
of the Aeronautical Engineer- 
ing Review 
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Waldes Truarc Rings speed assembly, facilitate maintenance, 
improve performance of new automatic calculator 


THe New MARCHANT MAGIC 


automatic-decimals calculator made by Marchant Calcu- 
lators, Inc., Oakland, California. : 


CRESCENT RING SPEEDS 
ASSEMBLY, DISASSEMBLY 


Main clutch utilizes radially- 
installed series 5103 crescent 
ring for rapid assembly and 
disassembly. Ring‘’s low pro- 
truding shoulder provides nec- 
essary clearance between ring 
and the two studs. The main 
clutch operates each time a 
Deci-Magic control key is 
depressed. 
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302 LOCKING PRONG RINGS PERMIT SIMPLE DESIGN. Shift slide assem- 
bly uses two Truarc series 5139 bowed locking prong rings to lock the parts 
tr E-RING SECURES PARTS AGAINST SPRING together in a sliding fit. Precise amount of spring tension prevents objection- 
the THRUST. Slip clutch assembly uses Truarc series 5133 able wobble and noise, permits the key to slide smoothly in operation. Easy 
me E-ring to hold parts on shaft. Functioning of the assem- radial assembly and disassembly of rings facilitates field maintenance and 
eet bly is dependent upon the ring’s ability to withstand repair. Alternative construction would have required cut washer, spring 
IL thrust exerted by the heavy barrel spring. washer and hairpin-type spring clip on each stud. 
as 
has 
ad Whatever you make, there’s a Waldes Truarc Ring de- rials through to the finished product. Every step in manufac- 
oe signed to save you material, machining and labor costs, ture watched and checked in Waldes’ own modern plant. 
be and to improve the functioning of your product. Field Engineering Service: More than 30 engineer- 
sie In Truarc, you get ing-minded factory representatives and 700 field men 
on, 
st Complete Selection: 36 functionally different types. are at your call. 
“a As many as 97 standard sizes within a ring type. 5 metal Design and Engineering Service not only helps you 
specifications and 14 different finishes. All types avail- select the proper type of ring for your purpose, but also 
ee able quickly from leading OEM distributors in 90 stock- helps you use it most efficiently. Send us your blueprints 


ing points throughout the U.S. and Canada. 
Controlled Quality from engineering and raw mate- 


today...let our Truarc engineers help you solve design, 
assembly and production problems... without obligation. 
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WALDES Waldes Kohinoor, Inc., 47-16 Austel Place, L.1.C. 1,N.Y. | 
( R | Please send new, descriptive catalog showing all | 
l types of Truarc rings and representative case his- | 
tory applications. (Please print) 
~ 
| Name | 
® 
\s | Title 
RETAINING RINGS | Business Address | 
WALDES KOHINOOR, INC. | Cay Zien. 
47-16 AUSTEL PLACE, L.1.C. 1, N.Y. al 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; | 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,599,081; | 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U.S. Patents pending. Equal patent protection established in foreign countries. 
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At: 
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IAS SECTIONS 


Dayton Section 


Neil Burgess, Manager, General Elec- 
tric Company J-79 Project, told the story 
of the “J-79 Engine’ at the June 20 
meeting. 

Future planning aimed at power plants 
for operational use in the 1958 to L960 
time period gave birth to the basic concept 
for the J-79 in 1952, he said. The con- 
cept resulted in a unique combination of 
design objectives--a very light engine 
offering superlative fuel economy for long- 
range cruising and very high thrust for 
combat use at twice the speed of sound. 
The engine was visualized in the 10,000-Ib. 
thrust class. 

Mr. Burgess said a decision was reached 
early in the program giving prime impor- 
tance to test experience in the factory, in 
the wind tunnels, and in actual flight, 
and immediate correction of all difficulties 
was made. This was necessary to achieve 
successful and rapid development. 

He said the engine passed its official Air 
Force Preliminary Flight Rating Test in 
1955, several months ahead of contract 
schedule. It was then flown in a B-45 
flying test bed and later in a modified 
Douglas XF4D at Edwards AFB. 

Mr. Burgess described the J-79 as a 
single rotor, high pressure ratio engine 
with afterburner, incorporating variable 
stators in the front of the compressor. 
The compressor is made up of steel discs 
and does not have a central shaft. The 
turbine has three stages. 

W. E. STANGER, Secretary 


STUDENT 


San Antonio Section 

Landis Carr, Vice-President, Howard 
Aero Company Manufacturing Division, 
told the story of executive transport plane 
development at the June meeting. 

Mr. Carr traced the development of his 
firm which has been completely rebuilding 
the old Lockheed PYV-1 into the Super 
Ventura for the past 10 years, 

He said, “Our biggest problem was to 
find an aircraft that had the growth po 
tential that could be developed by our 
engineers.” His company did an $8 
million business last year, he said. 

More than twelve companies and mili 
tary units were represented at the meet- 
ing, according to Section Chairman J. J. 
Walden. 

Major Robert A. Schneider, Treasurer 
and Membership Chairman, reported 18 
new members had joined the Section or 
applied for membership as of June 18. 


J. W. DRAPER, JR., Secretary 


Texas Section 


“Design and Testing of the Regulus 
Missile’? was discussed by Sam Perry at 
the Daingerfield subsection’s first regular 
meeting on May 28. Mr. Perry is Chief 
Engineer, Missile Projects, Chance Vought 
Aircraft, Inc 

The classified talk was supplemented 
with slides and a film. Twenty- 
eight members guests attended the 
meeting. 


color 


ind 


R. J. VOLLENZ 


Oregon State College 


Members of the Branch met on May 15 
for the annual election of officers for the 
coming school year. 

New officers elected 
Ronald W. Morcom; 
Louis M. Reinkens; Secretary, Jack D. 
Foster; and Treasurer, Patrick H. Hall. 

H. D. Christenson was named Faculty 
Adviser. 


were Chairman, 
Vice-Chairman, 


Jack D. Foster, Secretary 


Parks College of 


Aeronautical Technology 


Twenty-two members at the June 27 
meeting elected a new slate of officers for 
the coming school year. New officers are 
Chairman, Jerry Meyer; Vice-Chairman, 
Terry Fitzgerald; Secretary, Gerald 
Chmielewski; Treasurer, Donald Groene; 


and Librarian, Jerry Beauchamp. 
GERALD E. CHMIELEWSKI, Secretary 


Tri-State College 


The first meeting of the summer term 
was attended by 46 members and guests 
who saw a film, Airpower of ’56—A Re- 
port to the Nation 

Highlights of the 
and Bendix Trophy 
in 1956 were shown 
> E. H. Shuette, Dow Chemical Company, 
spoke on ‘The New Look in Research” 
at the Branch’s semiannual banquet May 
23. He said that the new look is the 
trend toward freeing researchers from 
unnecessary work and red tape, 
leaving them more time for pure 
research. 

New officers elected for the summer 
term were Chairman, John Espy; Vice- 


National Air Show 
Race at Philadelphia 


papel 
with 
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To the 
ENGINEER 
of high 
ability 


The most important engi- 
neering assignments are now 
being placed with companies 
which can point to superior 
accomplishments not only in 
research and development, but 
in production of the end items. 
Because of this, engineers inter- 
ested in aircraft and missile com- 
ponents and systems will find 
outstanding opportunities at the 
Garrett Corporation. Our prime 
areas of operation include the 
following : 


air-conditioning 
pressurization 
heat transfer and cryogenics 
pneumatic valves and controls 
system electronics, computers 
and flight instruments 
gas turbine engines and 
turbine motors 


The Garrett Corporation also has 
made important advances in prime 
engine development and in design 
of turbochargers and other industrial 
products. 


Our engineers work on the very 
frontiers of present day scientific 
knowledge. We need your creative 
talents and offer you the opportunity 
to progress by making full use of 
your scientific ability. Positions are 
now open for mechanical engineers 
... mathematicians... specialists in 
engineering mechanics .. . electrical 
engineers... electronics engineers. 


For further information regarding 
opportunities in the Los Angeles, 
Phoenix and New York areas, 
write today, including a resume 
of your education and experience. 


Address Mr. G. D. Bradley 


THE CORPORATION 
9851 S. Sepulveda Blvd. 
Los Angeles 45, Calif. 
DIVISIONS: 
AiResearch Manufacturing 
Los Angeles 
AiResearch Manufacturing 
Phoenix 
AiResearch Industrial 
Rex — Aero Engineering 
Airsupply — Air Cruisers 
AiResearch Aviation 
Service 
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For control system applications... 


the AiResearch time dwell 
electro-hydraulic servo valve 


SPECIFICATIONS: 
1.25 lb. 
Electrical input 10 milli-amperes 
Operating pressure 200 to 4000 psi 
Rated flow_____0.12 to 5 gpm 
Fluid O$45-5 (os) 
MIL-O-5606 
Oil Temperature —90°F to 400°F 


S 
& 26 32 40 48 > 44 £6 @ 26 24 40 48 @ 18 24 32 SS 36 32 40 4B } if 2&4 32 46 45 


New design results in high spool control forces 


with positive switching action 


The AiResearch Time Dwell Servo characteristics: friction loads. 

Valve is a two stage switching type Spool velocity rather than posi- It has a wide temperature range 

electro-hydraulic valve. It converts tion is the control parameter. of efficient operation. 

low level electronic signals into Spool centering springs are not. In combination with a matched 

hydraulic energy which actuates required. actuator, the Time Dwell Servo 

mechanisms to steer or control mis- Performance is maintained even Valve gives true 1/s* dynamic per- 

siles, aircraft, and ground control with contaminated oil. formance. This allows the servo 

and similar equipment. It is unaffected by accelerations systems engineer to achieve system 
Weighing only 114 pounds, this to 50G in any direction. response, resolution and stability 

AiResearch valve has the following It is insensitive to varying spool previously unattainable. 


® Outstanding opportunities for qualified engineers 


THE COR 


AiResearch Manufacturing Divisions 


Los Angeles 45, California « Phoenix, Arizona 


Designers and manufacturers of aircraft systems and COMPONeNLES: REFRIGERATION SYSTEMS * PNEUMATIC VALVES AND CONTROLS + TEMPERATURE CONTROLS 
CABIN AIR COMPRESSORS * TURBINE MOTORS * GAS TURBINE ENGINES * CABIN PRESSURE CONTROLS * HEAT TRANSFER EQUIPMENT + ELECTRO-MECHANICAL EQUIPMENT + ELECTRONIC COMPUTERS AND CONTROLS 
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Metering Valves 


Leakproof 


@ Hi Vacuum to 6900 PSI. 

@ “O" Rings and Teflon or Nylon 
Seats are standard. 

@ Over-torquing cannot damage 
seat or needle as buffer plate and 
metering pin act as a forming die. 

@ Impossible to score needle or seat. 

e@ Lifetime Valve—can be completely 
overhauled in a matter of minutes 
without disturbing plumbing or mount- 
ing. 

@ The most economical valve in the 
long run. 


Wrile for further details 


ROBBINS AVIATION 
1 


735 W. Florence Ave. 
Los Angeles 47, Calif. 


Consuit your 


1957 AERONAUTICAL 
ENGINEERING CATALOG... 


forsuppliersof aircraft parts, 

materials, and services 

@ A master file of company product 
catalogs. 


@ 30,000 listings to vendors of over 
2,000 aircraft; and guided missile 


materials and components. 


@ Names, current addresses and 


general description of products of 


all principal manufacturers. 
Handy inquiry posteards. 


AN OFFICIAL PUBLICATION: 


INSTITUTE OF THE 
AERONAUTICAL SCIENCES 


2 E. 64th St. New York 21, N.Y. 


~~~ 
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Chairman, John Luther; Secretary, 
Donald Zurfluh; Treasurer, Ralph Hag- 
loch; Council Representative, Jack Eber 
sol; and Reporter, William Berg. 

Tae Branch Scholarship and Lecture 
Awards were presented to Richard F 
Geide and Garrett W. Kruizenga, respec 
tively 
> Members visited North American Avia 
tion’s Columbus, Ohio, plant on May 20. 
They toured the engineering and produc 
tion sections of the facility, lunched in the 
plant cafeteria, and heard talks given by 
engineering section heads. The discus 
sions covered work done at the plant, 
problems encountered, and a new en 
gineer’s specific duties. Two movies were 
shown at the end of the visit. 
> Some 45 members went to the Armed 
Forces Day Air Show at Wright-Patterson 
AFB on May 19, but the show was rained 


out in the afternoon, and a visit to static 
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displays at the Base Air Museum w 
substituted 


DONALD P. ZuRFLUH, Secretar) 


U.S. Air Force 
Institute of Technology 


Some 50 members and guests attended 
a joint meeting of the Branch and Pi 
Epsilon Gamma Honor Society on July 8 
for the election of 1957-1958 officers 

New officers are Capt. Tipton F. Mott 
Smith, Chairman; Lt. Frank R. Ander 
ton, Jr., Vice-Chairman; Capt. David 
W. Hall, Secretary; and Lt. David H 
Owen, Jr., Program Chairman 

Besides the election, a movie, ARD( 
Staff Film Report No. 37, was shown. Thi 
film was classified. 

Lr. ALIDORE A. JANCAUSKAS 
Secretary 


The following applicants for membership or applicants for change of previous grades 
have been admitted since the publication of the list in the last issue of the Review. 


Elected to Fellow Grade 


Bruckmann, Bruno W., M.S. in M.E., 
Mgr., Engine Proj., General Electric Co 
(Cincinnati). 

Buckner, Howard A., Jr., B.S. in M.E 
Sr. Engrg. Specialist, AiResearch Manu 
facturing Co. of Arizona 

Fowler, Roy G., B.S. in Physics, Design 
Specialist, Convair Div. (San Diego), 
General Dynamics Corp 

Krutter, Harry, Ph.D. in Physics, Chief 
Scientist, NADC (Johnsville) 

Krzyczkowski, Stanislaw, M.E., Tech 
Dir., International Air Transport Assn 

Mathews, Warren E., Ph.D. in Physics, 
Head, Advanced Planning Staff, Hughes 
Aircraft Co 

Raber, William H., B.S. in Ae.E., Supt., 
Missions Research Div., NADC (Johns 
ville). 

van der Maas, H. J., Dr. of Tech 
Sciences, Prof. of Aero. and Head, Dept. of 
Aero. Engrg., Delft Technical Univ 

Vandrey, Julius F., Design Engr., Acro 
physics Research, The Martin Co 

Yoshihara, Hideo, Ph.D. in Ae.E., Chief, 
Theoretical Aerodynamics, Convair Div 
(San Diego), General Dynamics Corp 


Transferred to Associate Fellow Grade 


Beck, Niels J., Ph.D. in M.E., Chief, 
Propulsion Sect., Douglas Aircraft Co., 
Inc. (Long Beach 

Coleman, Thomas F., M.S. in Ae.E., 
Sr. Staff Engr., Svstems Devel. Lab., 
Hughes Aircraft Co 

Crawford, Herbert R., B.S. in M.E., 
Dir. of Flight Test, Grumman Aircraft 
Engineering Corp 


Gatewood, Buford E., Ph.D. in Applied 
Math., Research Coordinator and Prof., 
Air Force Institute of Technology (Wright 
Patterson AFB). 

GGrtler, Henry, Ph.D. in Pure and 
Applied Math. and Physics, Prof. and Dir 
of Institute for Applied Math., Univ. of 
Freiburg, Germany. 

Hamilton, William T., M.S. in Ac.E., 
Staff Engr., Aerodynamics, Boeing Air 
plane Co. (Seattle). 

Helmbold, Heinrich B., Research Scien 
tist, Fairchild Aircraft Div., Fairchild 
Engine & Airplane Corp. (Hagerstown 

Huester, Harry J., Comdr., USNR 
Aero. Engrg. Officer, Overhaul & Repair 
Dept., NAS (Jacksonville). 

Jones, Clyde B., B.S. in M.E., Dir. of 
Engrg., Aircraft Div., Hughes Tool Co 

Kaufman, Harold, B.S. in M.E., Head, 
Aircratt Systems, Air Warfare Research 
Dept., NADC (Johnsville). 

Kelley, Joseph, Jr., M.S. in Ac.E., V-P, 
Allied Research Associates, Inc 

Layton, James P., MS. in Ae.E., Chief 
Jet Propulsion Research Engr., Forrestal 
Research Center, Princeton Univ 

Lin, Hua, D.Sc. in Ae.E., Research 
Specialist, Boeing Airplane Co. (Seattle 

Martin, Harold C., Ph.D. in Ae.E., 
Chairman, Dept. of Aero. Engrg., Univ. of 
Washington 

Marx, Howard F., M.S. in Ae.E., Sr 
Group Engr., Temco Aircraft Corp 

McCollom, John S., B.S. in Ae.E., Asst 
Chief, B-58 Weapon System Project 
Office, ARDC, USAF (Wright-Patterson 
AFB) 

Murtaugh, Clyde R., MS. in Ae.E., 
Tech. Specialist, Aerodynamics, Temco 
Aircraft Corp 
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Rane, John W., Jr., BS.E., Dir. of 
Engrg. and Sales, Aircraft Div., Bell Air- 
craft Corp 

Schneiter, Leslie E., B.S. in Ae.E., Asst 
Chief, Aerodynamics, Sikorsky Aircraft 
Div., United Aircraft Corp 

Snyder, Robert O., Chief of Power 
Plant, Fairchild Aircraft Div., Fairchild 
Ingine & Airplane Corp. (Hagerstown ) 

Stephens, William R., B.S. in Ae.E., 
Major, USAF; Acting Chief, New Develop 
ments Weapons Systems, ARDC (Wright 
Patterson AFB). 

Studer, Hans-Luzius, Dr. of Tech 
Sciences, Tech. Dir., Flug & Fahrzeug 
werke A.G 

Surber, True E., B.S. in Ac.E., Sr. Engr., 
Aerodynamics, North American Aviation, 
Inc. (Los Angeles). 

Sutton, George P., M.S. in M.E., Chief 
Prelim. Design Engr., Rocketdyne Div., 
North American Aviation, Inc. (Canoga 
Park). 

Teasdale, Arthur R., Jr., B.S. in E.E., 
Chief, Systems Research, Temco Aircraft 
Corp. 

Voutsas, Alexander M., B.S. in Ac.E, 
Asst. Head, Proj. Admin., Missile Guid- 
ance, Arma Div., American Bosch-Arma 
Corp 

Westphal, George W., B.S. in Ac.E., 
Proj. Engr., Fairchild Aircraft Div., Fair- 
child Engine & Airplane Corp. (Hagers 
town), 


Elected to MEMBER Grade 


Bakken, Wendell J., Sr. Design Engr., 
North American Aviation, Inc. (Los 
Angeles) 

Bilo, Stephen J., B.A. in Math., Com- 
puting Engr., Fairchild Aircraft Div., 
Fairchild Engine & Airplane Corp. 

Brooks, James S., Group Leader, 
Environmental Struct. and Armament Test 
Lab., Canadian Armament Research and 
Development Establishment. 

Bryan, Albert H., Jr., 
Surface-to-Surface Missile 
Army (Redstone Arsenal). 

Cheers, Francis, M.A., Assoc. Research 
Officer, National Research Council (Ot- 
tawa). 

Chen, Shih-Yuan, Ph.D. in M.E., De- 
sign Specialist, Republic Aviation Corp. 

Clark, Walter L., B.S. in M-E., Dist 
Mgr., Aero Engineering Co. Div., The 
Garrett Corp 

Cleary, John J., M.S 
Prof., Acro 
College 

Compton, Stanley P., B.S. in M.E,, 
Asst. Proj. Engr., Ryan Aeronautical Co 


M.S., 
Branch, 


Chief, 
US. 


in Ae.E., Asst 
Engrg., North Carolina State 


Cremer, George D., B.S. in Engrg., Sr 
Staff Engr., Solar Aircraft Co 

Douglas, William A. S., Mech. Engr., 
Hughes Aircraft Co. 

Fleck, Thomas J., B.S. in M.E., Flight 
Test Engr., Convair Div. (San Diego), 
General Dynamics Corp. 

Foss, Kenneth A., B.S. in Engrg. Phys 
ics, Research Engr., Aeroelastic and 
Struct. Research Lab., Massachusetts 
Institute of Technology. 
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Foy, Thomas F., M.S. in M.E., Supvr., 
Turbine Devel., General Electric Co 
(Cincinnati). 

Gersten, William M., B.A. in Math., 
Analysis Group Leader, Research Dept., 
Cessna Aircraft Co. 

Hashimoto, Roy T., B.S. in Ae.E., 
Aerodynamicist, Vickers-Armstrongs (Air 
craft), Ltd. 

Hattersley, Frank L., M.S. in M.E., 
Tech. Staff Asst., Summers Gyroscope Co 

Henry, Robert W., B.S. in Ae.E., Acro 
dynamicist, Hayes Aircraft Corp 

Huntley, Harold W., Jr., B.S. in M.E., 
Group Leader, Loads & Criteria, North 
American Aviation, Inc. (Downey ) 

Kane, Martin W., Asst. Chief Design 
Eengr., Solar Aircraft Co 


The new ALUMICOAT Molten 


Aluminum Process protects the 
turbine stator blades of the Curtiss-Wright J-65 
jet engine against high temperature corrosion. & 
“ALUMICOATing” metallurgically bonds aluminum 
to stainless steels and the super-alloys for 


improved performance in the face of 


severe high temperature oxidizing conditions. 


Use the ALUMICOAT Process to solve your 


See ee een 
Arthur Tickle Engineering Works, Inc. 
22B Delevan Street 
Brooklyn 31, N. Y. 
Please send ALUMICOAT brochure 
g and information on the ALUMICOAT 4 
process. 
H 
City__ Zone +___ State. 
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Kimball, John G., B.S. in M.E., Pres., 
Turbo Research Corp. 

Koester, Edwin H., B.S. in Naval 
Science, Research Engr., Jet Propulsion 
Lab., California Institute of Technology. 

Kripke, Joseph B., B.S. in Engrg., 
Acting Head, Plant 2, Engrg., AC Spark 
Plug Div., General Motors Corp 

Ma, Benjamin M., B.S. in Ae.E., Asst. 
Prof., South Dakota State College. 

Markowski, Everett L., B.S. in Ae.E., 
Mech. Design Engr., Cook Research Labs 

Matterand, Donald L., B.S. in M.E., 
Proj. Stress and Weights Engr., Aeronca 
Manufacturing Corp 

McPherson, William R., B.S. in E.E., 
Flight Test Engr., McDonnell Aircraft 
Corp. 


Send the coupon today for 
complete details. 


ARTHUR TICKLE 
ENGINEERING WORKS, Inc. 


22B Delevan Street 
Brooklyn 31, N. Y. 
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MARS outstanding design SERIES 


rock ’n’ fly 


A design combining the acrodynamic principles of 
ring wings, ducted propulsion and clevons is the novel 
concept for this all-purpose utility plane that “rocks” 
on take-off and landing. 

Resting on the ground horizontally, the plane is 
rocked back into vertical take-off position with partial 
powcr. It lands the same way, backing down to the 
ground, then forward to rest. Designer M. A. Novoscl 
of Van Nuys also suggests a unique provision: if onc 
engine fails, an inter-engine shaft is automatically 
coupled to maintain even thrust. But, most of all, this 
imaginative “acrial pickup” design embodies economy 
of operation in both fucl and space. 

No one can be sure which of today’s design ideas 
will become production realities tomorrow. But it will 
be as important then, as it is now, to use the best of 
tools when pencil and paper translate an idea into a 
project. And then, as now, there will be no finer tool 
than Mars — from sketch to working drawing. 

Mars has long been the standard of professionals. 
To the famous line of Mars-Technico push-button 
holders and leads, Mars-Lumograph pencils, and 
‘Tradition-Aquarell painting pencils, have recently 
been added these new products: the Mars Pockct- 
‘Technico for field use; the efficicnt Mars lead sharp 
encr and “Draftsman’s” Pencil Sharpener with the 
adjustable point-length feature; and — last but not 
least — the Mars-Lumochrom, the new color-drafting 
pencil which offers revolutionary drafting advantages. 
‘The fact that it blueprints perfectly is just one of its 
many important features. 


The 2886 Mars-lumograph } pen 19 
degrees, EXEXB to 9H_ The | Mar ) 
h-bult 4M ph 


JS.) §/TAEDTLER INC. 


HACKENSACK, NEW 


at all good engineering and drawing m 


S-LUMOGRAPH [0 Germany 
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Muller, Arthur H., Sr. Flight Test Con 
trol Engr., Convair Div. (San 
General Dynamics Corp. 

Nissley, Paul M., B.S. in Ae.E., Struct 
Engr., Convair Div. (San Diego), Genera! 
Dynamics Corp 

Powell, Jack W., B.S. in E.E., Test 
Engr., Boeing Airplane Co 

Price, Hilliard S., B.S. in Ae.E., Aero 
dynamics Engr., Ryan Aeronautical Co 

Reichel, Rudolf H., M.E., Propulsion 
Design Specialist, Bell Aircraft Corp 
(Buffalo ) 

Roberts, Arthur C. S., B.S. in Ae.E., 
Asst. Proj. Engr., Allied Research Associ 
ates 

Scheerer, Arthur M., B.S. in M.E., 
Staff Asst. to Chief Engr., Wright Aero 
Div., Curtiss-Wright Corp. 

Seger, Ross R., B.S. in E.E., Chief 
Engr., High Speed Track, AFFTC (Ed 
wards AFB) 

Sigg, Emil, B.S. in M.E., Design Safety 
Engr., Republic Aviation Corp. (Farming 
dale ) 


Smith, Richard H., B.S. in M.E., Engr., 


Diego 


North American Aviation, Ine. (Los 
Angeles) 

Smollen, Leonard E., M.S. in Civil 
Engrg., Sr. Vibration Engr., Sikorsky 


Aircraft Div., United Aircraft Corp 
Stoyke, Ludwig T., M.S. in Civil Engrg., 
Engrg. Mgr., Lear-Romec Div., Lear, Inc 


Strasser, Robert E., B.S. in M.E., 
Customer Relations Rep., Fairchild En 
gine Div., Fairchild Engine and Airplane 
Corp. 


Sutter, Richard C., B.S. in Ac.E., Eng: 
AGT Div., Westinghouse Electric Co 
(Kansas City). 


Taylor, Arthur R., B.S. in M.E., Pro 
pulsion Systems Specialist, General Elec 
tric Co. (Los Angeles). 


Taylor, John, Research Engr., Rolls- 


Royce, Ltd 


Trennert, Robert A., Lt. Col., Chief, 
ARDC Field Office, USAF (Los Angeles) 


Vasques, Theresa D., M.A. in Educ., 
Dynamics Engr., Convair Div. (San 
Diego), General Dynamics Corp 

Villarreal, Carl C., B.S. Tech. Engr., 


General Electric Co. (Cincinnati) 
Warren, William R., B.S., Aerodynami 
cist, Radioplane Co 


Webster, Donald C., B.S. in M_E., V-P 
and Chief Engr., 

Wilcox, Fred A., BS 
Aero Research 
Cleveland 


Librascope, Inc 


in M.E., Super 
NACA 


ViIsory Engr 


Williamson, Robert R., Staff 
Librascope, In 
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AC’s NEW INERTIAL GUIDANCE SYSTEM-— 
THE (AAC HIEVER-CAN “TAKE IT” 


Literally . . . blasted off the earth... then guided with uncanny 
accuracy by the AC Achiever System. And through all this the precision 
of the Achiever’s moving parts—some of them machined to tolerances 
in the millionths of an inch—is not affected in the slightest! 


Once launched, the Achiever provides Air Force ballistic missiles their 
“built-in” navigator by compensating for weather and distance. 
Navigating thousands of miles, the Achiever gives the missile pin- 
point accuracy! 


Engineering feats like the Achiever contribute to AC’s position of 
leadership in this complex field of electro-mechanical research and 
engineering. They account, too, for AC’s position as a prime con- 
tractor on guidance work for the Air Force in the field of advanced 
missile systems. Carrying top priority from theory right into pro- 
duction, AC stands ready. 


THE ELECTRONICS DIVISION OF GENERAL MOTORS 


FLINT, MICHIGAN MILWAUKEE, WISCONSIN 
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REVIEW 


ROCKET POWER PROGRESS REPORT 


Servicing Rocket Engines 


Part I: Know-How 
by Fred Barker 


Supervisor of the Product Service Department at 
Reaction Motors, Inc., Mr. Barker coordinates the 
activities which keep rocket engines on their good be- 
havior. A graduate of New York University, with a 
B.S. in M.E., he has had diverse experience in en- 
gineering—including test, manufacturing liaison and 
customer service liaison. Mr. Barker joined RMI 
in 1949. 


“Know-how” in any business is the result of thorough training and 
experience on specific products. RMI Product Service Department person- 
nel get a complete grounding on their products right from the development 
stages through field installation and operation. The know-how thus attained 
is turned into a direct benefit for all RMI customers. 

Key service engineers and service representatives join a project during 
early development, work actively with Engineering, Component Develop- 
ment, Assembly, Test and Inspection Departments. Mock-ups are reviewed 
from the standpoint of service—i.c., whether proper consideration has been 
given installation, accessibility and serviceability of components and the 
overall powerplants. 

When a project is ready to move into the field, these same key men 
act as instructors, conducting training programs to impart their accumu- 
lated knowledge to customer personnel and other service representatives. 
With our ROR powerplant (rocket-on-rotor for helicopters), for instance, 
Sikorsky, Navy and Marine Corps personnel attended training programs 
at RMI and in the field. Scope of these programs covered the rocket power- 
plant, its installation and operation in the Sikorsky HRS helicopter, and 
the use, transfer and storage of the hydrogen peroxide propellant. Once 
ROR settled into operations at the Marine Corps Air Station, Quantico 
Virginia, the service representative’s know-how assumed a_ stand-by 
character. Training programs were repeated or amplified only as required 
by personnel changes or powerplant modifications. 

Safety is a major item in each RMI representative’s assignment, 
because safe use of the powerplant and safe handling of propellants are of 
paramount importance. Safety is improved by service representatives 
through on-the-spot lectures and training programs, whereby procedures 
and policies are outlined and integrated into the activities routine. Again, 
at Quantico, an admirable safety record has been achieved and maintained 
in just this fashion. There, over the past few years, our service representa- 
tive has assisted the Marines in safely utilizing the ROR powerplant and 
the hydrogen peroxide fuel for their HRS helicopters. The result is found in 
the simplicity of powerplant operations, peroxide handling and storage 
area procedures, and in the attainment of a “‘no personnel injured”’ safety 
record. 

Obviously, know-how is of importance in a clutch situation. Wisely 
applied, it leads to the right decision and the proper corrective action on 
the scene of a problem. The recently launched Glenn L. Martin No. 13 
Viking missile provides a case in point. Pre-static firing inspection revealed 
discrepancies in some components of our 20,000-pound thrust rocket 
engine. Normal field maintenance sufficed for all but one difficulty: a valve 
seat and poppet, scored by foreign material, required lapping to meet 
leakage specifications— but no lapping compound was on hand. Our service 
representative used common household cleanser, lapped the poppet and 
seat to within leakage specifications, and the program moved on with only 
minor delay. This difficulty remained minor only because prompt and 
proper handling prevented development of a major program obstacle. 
Immediate action was required; immediate action was taken. 

In Part II, we shall examine the function of the service engineer and 
service representative in various areas of Product Improvement. 

5240 


If you desire one or more reprints of Mr. 
Barker’s article, or would like to receive fur- 
ther information about employment at RMI, 
write to our Information Services Coordi- 
nator, Reaction Motors, Inc., 22 Ford Road, 


Denville, N. J. 


Power for | Progress 


TET TEMBER, 1957 


Transferred to MEMBER Grade 


Branson, Carl F., M.S. in Ae.E., Sect 
Head, Aerodynamics, Business Transport 
Div., Cessna Aircraft Co 

Mahrer, Albert H., B.S. in M.E., Flight 
Performance Analyst, General Electric 
Co. (Cincinnati) 

Moynihan, Frederick A., B.S. in Ae.B, 
Principal Engr., Rosemount Aero. Lab, 
Univ. of Minneapolis 

Ness, Nathan, Ph.D., in Applied Mech. 
Thermodynamics Research Specialist, 
General Electric Co. (Philadelphia 

Nicholls, James A., M.S. in Aek, 
Instructor, Aero. Engrg., Univ. of Michj 
gan 

Reis, Norbert N., Airworthin Sur- 
veyor, Ministry of Transport and Com- 
munications, Dept. of Civil Aviation 
(Israel 

Waner, Paul G., Jr., B.S. in Ae.E., Sr 
Struct. Engr., Convair Div. (Fort Worth), 
General Dynamics Corp. 

Warynick, Edward W., Sr. Engr., Con 
vair Div. (Fort Worth), General Dynamies 
Corp 


Elected to Associate Grade 


Benjamin, Franz J., B.S. in Indu 
Engrg., Asst. Sect. Head, Continenta 
Aviation & Engineering Corp 

Bulkley, Peter C., B.S., Struct. Engr 
McDonnell Aircraft Corp 

Bush, William R., B.S. in Engrg., Di 
signer, Automatic Controls, Douglas Air 
craft Co., Inc. (Santa Monica) 

Criel, Harry E., M.S. in Aec.E., Pr 
Engr., Firewel Co., Inc 

Jeffers, Lewis F., Pres., Hayes Aircraft 
Corp 

Kopczewski, Alphonse, B.S. in M.E 
Mech. Engr., Continental Aviation & Engi 
neering Corp 

Lane, Henry H., Flight Test Engr 
Douglas Aircraft Co., Inc. (Santa Monica 

Lewis, Sydney W., B.S. in M.E., De 
sign Engr., Northrop Aircraft, Inc 

McRae, Donald K., BS. in AcE 
Engr. “‘B,’”’ Aerodynamics, Hayes Aircraft 
Corp 

Mona, Alain, Dipl. Ing., Stress Analyst 
Flug & Fahrzeugwerke A.G 

Nathanson, Wayne R., B.S. in Physics, 
Reliability Engr., McDonnell Aircraft 
Corp 

Nelson, Clarence E., Stress Engr. 
Machine & Tool Designing Co. 

Osborn, Warren L., B.S. in Ae.E 
Engr., North American Aviation, Inc 
(Los Angeles) 

Radcliffe, William P., Part Sales Rep., 
Convair Div. (San Diego), General Dy 
namics Corp 


Roskam, Jan, Struct. Design Engr., 
Cessna Aircraft Co. 

Schattle, George E., Weight Analyst, 
Hiller Helicopters 

Stein, Bland A., B.S. in M.E., Aero 
Research Engr., NACA (Langley Field 

Wilson, Ray E., Jr., M.A. in Educ. 
Assoc. Engr., Ryan Aeronautical Co 
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The name selected for the still 
secret AVRO CF-105 is symbolic of 


the pointed missile concept of this 


supersonic interceptor, being 
developed as the successor 
to the AVRO CF-100. 
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Transferred to Associate Grade 


Anderson, Robert L., B.S. in Ae.E., 
Field Service Rep., Boeing Airplane Co 
Seattle 

Bates, John A., B.S. in Ae.E., Assoc. 
Engr, North American Aviation, Inc 
Downey 

Belay, Henry A., B.S. in Ae.E., Planning 
Engr., Grumman Aircraft Engineering 


solve your aircraft 
testing problems 


400 
3 T CYCLE 
Victor J, Assoc. Engr., The MOTOR GENERATOR SETS 
Martin Co. (Denver) 


Bennett, Leonard L., B.S. in M.E., Now up lo 2500KW 


60 CYCLE 2 400 CYCLE 
INPUT OUTPUT 


Corp 
Belitsky, Joseph A., B.S. in Aviation 
Tech 


Blackiston, Harry S., Jr., B.S. in Ac.E., 
‘raduate Student, Purdue Univ 

Chandler, Bruce R., B.S. in Ac.E., 
Flight Test Engr., Marquardt Aircraft 
Co. (Van Nuys) 

Cobb, Jere B., B.S. in Ae.E., 2nd Lt., 
USMC 

Coleman, Edward R., B.S., Jr. Stress 
Engr., Special Prod. Div., American 
Motors Corp 

Cremin, Joseph W., B.S. in Ac.E., 
Graduate Asst., Georgia Institute of 
Fechnologs 

Cross, William B., B.S. in Ae.E., Engr., 
Goodyear Aircraft Corp. 

DeJarnette, Fred R., B.S. in Ac.E.,, 
Graduate Student, Georgia Institute of 
rechnology 

Delahanty, Joseph F., B.S. in M.E., Jr 
Engr., P. J. Delahanty Manufacturing Co 
DeLano, Everett L., Jr., Engr., Acrolab 
Development Co 
Duhnke, Robert E., Jr., B.S. in Ac.E., 
Asst. Engr., Convair Div. (Pomona), 
General Dynamics Corp 
Eide, Donald G., B.S. in Ae.E., Assoc 
Aerodynamics Engr., The Martin Co 
saltimore ) 

Elkin, Robert A., B.S. in Ae.E., Ens., 


USN, Pilot Trainee 


CHANGE 60 CYCLE A.C. TO 400 CYCLE 


4 Speeds—1200, 1714, 2000, 3430 RPM 
KATO MOTOR GENERATOR SETS are now available in frequen- 
cies, speeds and sizes to meet every specialized use. . .lighting, 
operation of high cycle tools, smaller light weight 400 cps motors 
and for testing components such as transfers, filters, condensers, 
chokes and other electronic equipment. Finest quality materials 
and workmanship. 


VARIABLE OR FIXED FREQUENCIES 
RANGING FROM 25 TO 1200 CYCLES 
60 CYCLE LINE TO 500 KVA 
Push Button adjustment Model 45EPOT. 
Frequency adjustment is continuous from 
320 to 480 cps. Once adjusted, accurate 

speed is maintained. 

Generator mounted controls include 
reset buttons, limit switch. Motor 
and Generator remain stationary. 
Vari-drive pulley adjustment con- 
trolled by small motor. 


Estabrook, Dean R., B.S. in Ac.E., Jr 
Engr., Aveo Manufacturing Corp. (Law 
rence 


CONTROL PANELS 
Synchronous motor starter and genera- 
tor controls including magnetic amplifier 
voltage regulator in cabinet. 


Fry, Clarence A., B.S. in Ac.E., Flight 
lest Engr., The Martin Co 

Green, Kendal H., B.S. in M.E., Acro 
Research Engr., NACA (Moffett Field) 

Gunn, Clarence E., B.S. in Aec.E., Aero 
dynamics Engr., Convair Div. (San Diego), 
General Dynamics Corp 


Hecker, Edward J., III, Student, Univ 
f Florida 


REMOTE CONTROL 
Remote control frequency adjustment 
varies speed from 1080 to 1320 rpm, 
thus varying frequency. Bench mock-up 
test stations may be located anywhere. 


Herartian, Missak K. M., B.S. in Ac.E., 
Ir. Engr. “A,” Struct. Design, Boeing Air 
plane Co. (Seattle 

Ingleheart, Joel D., B.S. in E.E., Mem 


roof Tech. Staff, Bell Telephone Labs 
Murray Hill 


MANUAL ADJUSTMENT 


Variable Frequency 
Motor Generator Sets 


This motor generator set is con- 
tinuously adjustable, permitting 
the often desired frequencies of 
36, 40, 50, 60 and 70 cps. 
Single or 3 phase AC motors or 
DC drive motors available. 


Jackson, Hugh M., B.S. in Ac.E., Assoc. 


Engr., Douglas Aircraft Co., Inc. (Santa 
Monica 
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EeBlane, Samuel J Jy BS. in ALB, Compare 
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Bec usein missiles and jet 
aircraft everything has to work the first time 


EEMCO AC and DC Motors 


have been chosen for use in the majority 


of our latest aerial weapons. 


Type: D-638 400 cycle AC Motor. Weight: 
17.5 Ibs. Voltage: 200 AC, 20 amps at 
6.5 hp. Duty cycle: 3.0 seconds at 6.5 
hp, 15.0 seconds at 1.5 hp. Maximum 
capacity: 6.5 hp. Continuous rating: 5 
hp at 2300 rpm, 15.8 amps, 200 volts 
Meets Military Spec. MIL-M-7969A (ASG). 


0 ver the years the precision, 


ruggedness and reliability of EEMCO 
products has been proven time and 
time again. The consistent, excep- 
tional performance of these low- 
weight, high-output motors, a few of 
which are illustrated, has earned 
EEMCO industry-wide recognition. In 
this highly specialized field, where 
perfection is imperative, the wide- 
spread use of EEMCO motors and of 
EEMCO’s equally reliable actuators is 
eloquent testimony. 


Type: C-1874 400 cycle 3 phase AC Motor 
and Clutch. Weight: 4.5 Ibs. Voltage: 200 
volts. Output: 650 watts. Intermittent 
duty : 12,000 rpm. Meets Military Speci- 
fication MIL-M-7969A (ASG). 


Type: D-751 DC Motor. Weight: 20 Ibs. 
Duty Cycle: 5.2 hp at 2100 rpm (inter- 
mittent) on 26 volts DC; 3.5 hp at 2200 
rpm (continuous) on 26 volts DC. 

Meets Military Specification MIL-M-8609. 


Type: D-800 400 cycle 3 phase AC Motor. 
Weight: 8.75 Ibs. Voltage: 208 volts 
Horsepower: 2.5 hp. Continuous Duty: 
11,300 rpm; Equipped with thermal pro- 
tector. Meets Military Specification 
MIL-M-7969A (ASG). 


Type: D-932 DC Motor. Weight: With 


Type: D-899 400 cycle 3 phase AC Motor. 
Weight: 11.25 Ibs. Volts: 200 volts. 
Load: 2.75 hp continuous output. RPM: 
3140 rpm output at gear box. Power 
factor: 83%. Overall efficiency: 769 
for entire unit. Meets Military Specifica- 
tion MIL-M-7969A (ASG). 


radio noise filter —13 Ibs., without same 
—12.4 Ibs. Terminal voltage: 27.5 DC 
plus or minus 1.5 volts. Load: From .5 
hp minimum to 2.6 hp maximum. Speed: 
Continuous at 12,000 rpm, plus or minus 
005%. Speed Control: By frequency 
regulator supplying contro! field. Meets 
Military Specification MIL-M-8609 (ASG). 


Type: D-927 DC Motor. Weight: 7.25 Ibs. 
with 2-circuit noise filter for ungrounded 
systems. Weight of filter: 1 Ib. Terminal 
voltage: 27 volts, 18 amps. Load: 0.5 hp. 
Speed: Continuous at 9900 rpm. Meets 
Military Specification MIL-8609. 


ELECTRICAL ENGINEERING & MANUFACTURING CORP. 


4612 West Jefferson Boulevard, Los Angeles 16, California — Telephone REpublic 3-015] 
DESIGNERS AND PRODUCERS OF MOTORS, LINEAR AND ROTARY ACTUATORS... EXCLUSIVELY! 
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Aeronautical Reviews 


TuisS SECTION reviews important period- 
icals, technical and research reports, and 
books received in the [AS Library in order 
to provide basic documentation for engi- 
neers and scientists. 


INTERNATIONAL AERONAUTICAL AB- 
stracts, published as an insert in each 
issue, is an accelerated reviewing service 
covering worldwide scientific and technical 
literature. ‘This work is performed by 
the [AS Staff and is supported by the Air 
Force Office of Scientific Research of the 
Air Research and Development Command. 


A list of the periodicals and reports 
series received in the IAS Library is pub- 
lished semiannually, in the January and 
July issues. 


The AERONAUTICAL ENGINEERING IN- 
vEX, published since 1947, provides an 
annual cumulation of the materials re- 
viewed in this section. 


THE IAS LIBRARY 


Publications reviewed in this sec- 
tion are maintained by the Library 
for use by the IAS Membership. 
They are not for sale but are made 
available through the facilities of 
the Library. 

LENDING SERVICEs: 
members, both 


Institute 
Individual and 
Corporate, may borrow periodicals, 
reports, and books for a period of 
2 weeks, excluding time in transit. 
Excepted are certain reference books 
and those IAS publications that 
may be purchased. 

Puotrocopy Services: The Li- 
brary is equipped to provide, as 
a service, positive photocopies of 
certain materials in its collections. 
Rates on request. 

For detailed information about 
these and other services, write to: 


John J. Glennon, Librarian 
Institute of the 
Aeronautical Sciences, Inc. 


2 East 64th Street 
New York 21, New York 


A Guide to the Current Literature 


PERIODICALS & 
INTERNATIONAL AERONAUTICAL ABSTRACTS. 


Subject Index to Periodicals & Reports 


Acoustics, Sound, & Noise 
Aerodynamics. 
Aerothermodynamics 
Boundary Layer. 
Fluid Mechanics & Aerodynamic 
Theory 
Internal Flow... 
Stability & Control 
Wings & Airfoils 
Aeroelasticity 
Aeronautics, General 
Air Transportation . 
Airplane Design 
Landing Gear 
Landing Loads 
Windshields 
Airports 
Aviation Medicine 
Human Engineering 
Computers. . 
Education & Training 
Electronics. . 
Amplifiers 
Antennas 
Circuits & Components 
Communications 
Construction Techniques 
Electronic Tubes 
Magnetic Devices 
Networks 
Noise & Interference 
Semiconductors 
Telemetry 
Wave Propagation 
Equipment 
Electric 
Hydraulic & Pneumatic 
Flight Operating Problems 
Flight Testing. . 
Fuels & Lubricants 
Ice Formation & Prevention 
Instruments 
Automatic Control 
Flight Instruments 
Flow Measuring Devices 
Temperature Measuring Devices 
Vibration Measuring Devices 
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Testing 149 
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Rocket 156 
Production 156 
Metalworking 157 
Welding 158 
Reference Works 158 
Refueling in Flight 158 
Rotating Wing Aircraft 158 
Safety 158 
Space Travel 158 
Structures. 158 
Beams & Columns 160 
Cylinders & Shells 160 
Elasticity & Plasticity 160 
Plates 162 
Sandwich Structures 162 
Testing. 162 
Thermal Stress 163 
Thermodynamics 163 
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Heat Transfer 164 
VTOL & STOL 164 
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Acoustics, Sound, & Noise 


Noise—Some Implications for Aviation. 
kK. kK. Neely. CAI Annual Gen. Meeting, 
Ottawa, May 27, 28, 1957, Preprint 7/8 
10 pp. Members, $0.35; nonmembers, 
$0.70. Outline of suggestions to aid air 
port operators in attenuating and control 
ling high-intensity noise 


Jet Noise. Thomas M. Love. Skyways, 
June, 1957, pp. 10, 11, 36. Discussion of 
the effects of noise on human beings and 
the possible methods for reducing noise in 
and about airports 


Noise Research in the United Kingdom. 
E. J. Richards. CAI Annual Gen. Meet 
ing, Ottawa, May 27, 28, 1957, Preprint 
418 refs. Members, $1.00; 
noumembers, $2.00. Discussion covering 
the basic problem, the study of jet noise at 
the source, the suppression of jet noise, the 
effect of noise on structures, boundary 
laver noise, and propeller and helicopter 


7/¢. 25 pp 


noise 


The Distortion and Interaction of Acous- 
tic Waves of Finite Amplitude in a Viscous 
Medium. G.D. Mikhailov. Soviet Phys 
ics - Doklady, July-Aug., 1956, pp. 409 
$155 Translation Phenomenological 
treatment of the propagation and inter 
iction Of waves to predict the spatial 
intensity maximum both for the harmonics 
and the combination waves. It is shown 
that the positions of maxima for a given 
frequeney are determined by the viscosity 
of the medium 


Noise Transmission from Boundary 
Layer Pressure Fluctuations. Robert H 
Kraichnan. USAF WADC TN 56-263 
AD 110523|, Mar., 1956. 55 pp 15 
refs. Analysis of noise spectra radiated 
by the vibration of thin, stiff, flat plates 
under the action of turbulent boundary 
layer pressure fluctuations. The trans 
mitted radiation investigated arises from 
the streamwise convection of quasi-static 
pressure fluctuations by the steady flow, 
and is critically influenced by the disper 
sive character of transverse wave propaga 
tion 


Aerodynemics 


Contribution of New Concepts in Aero- 
dynamics to Executive Aircraft. August 
Raspet. JAS Natl. Summer Meeting, Los 
Angeles, June 17-20, 1957, Preprint 741 
14 pp. 11 refs. Members, $0.35; non 
members, $0.75. Application of lift aug 
mentation and a ducted pusher propeller 
to the executive aircraft 


Aerothermodynamics 


Into the Fire. Maury Sulkin 
Summer, 1957, pp. 30-33 


Skyline 
Basic discus- 
sion of aerothermodynamic problems en- 
countered in the super- and hypersonic 
regions. 


Stagnation Point Heat Transfer in Dis- 
sociated Air Flow. J. A. Fay, F. R. Rid- 
dell, and N. H. Kemp. Jet Propulsion, 
June, 1957, pp. 672-674 10 refs. 
ARDC-sponsored derivation of an exact 
solution which represents a relation be- 
tween the heat-transfer rate and the gas 
properties, whatever they may be 


ENGINEERING REVIEW 


Boundary Layer 


Laminar Boundary Layer with Nonadia- 
batic Rotational Free Stream. Franklin 
D. Hains. J. Ac Sci., Aug., 1957, pp 
623,624. Method for solving the flow over 
a flat plate with heat conduction and trans 
fer of momentum int 
from the external flow 

Prediction of Turbulent Boundary- 
Layer Separation. James M. Robertson 
J. Aero. Sci., Aug., 1957, pp. 631, 632. 12 
refs. Analytical method due to Ross 
which leads to qualitative indications re 
garding the occurrence 
two-dimensional 
jected to adverss 


the boundary laver 


of separation in 
boundary layers sub 
pressure gradients. A 
separate form parameter D is employed to 
differentiate the outer 
flow. The effect of surface roughness is 
included in the analysis 

Comments on Some Recent Calcula- 
tions Relating to the Laminar Boundary- 
Layer with Discontinuously Distributed 
Suction. W. S. Coleman. J. RAeS, 
May, 1957, pp. 359-361 Discussion of 
Lachmann’s method ¢ 
ity profile immediate downstream of a 
slot to that just in front of it 

Design Considerations in the Use of 
Powered Augmented Lift Systems. W 
T. Hamilton, JAS A Summer Meeting, 
Los Angeles, Jur 17-20, 1957, 
745. 7 pp. Members 
bers, $0.75. Presenta 


that for subsonic, lot 


flow from the inner 


f relating the veloc 


Preprint 
$0.35; nonmem 
tion of data to show 
ig range aircraft hav 

tched for maximum 
little can be gained from 
boundary-layer control or jet flaps. Ad 
vantages can be accrued for shorter field 
length operations where larger thrust-to 
weight ratios are required 


ing jet-engine sizes n 
cruise efficiency, 


Fluid Mechanics & Aerodynamic Theory 


Special Issue: Fluid Mechanics in 


Chemical Engineering. /nd. Eng 
Chem., June, 1957, pp. 947-968, 970-977 
985. 83 refs. Part Contents: Noniso 
thermal Flow of Vis Non- Newtonian 
Fluids, R. E. Gee and J. B. Lyon. Simul 
taneous Heat and Mass Transfer in Free 


Convection, W.G. Mathers, A j Madden, 
Jr., and Edgar L. Piret Chemical Reac 
tions in a Water Tunnel, kK. M. Kiser and 
H. E. Hoelscher Static Pressure Distri 
bution in the Free Turbulent Jet, David 


R. Miller and Edward W. Comings 


Hydrodynamic Problems Involving 
Large Fluid Distortions. Francis H. Har 
low J. Assoc. Con Vach., Apr , 1957, 


pp. 137-142. Description of an analytical 
solution method 

On the Exact Solution of Compressible 
Couette Flow with Mass Addition and 
Binary Diffusion. Ness. J 
Aero. Sci., Aug 1957, pp. 626, 627 
Solution in which ve 


Nathan 


locity, enthalpy, and 
diffusion profiles are expressed in terms of 
simple integrals for the completely general 
variation of all fluid properties 

Nekotorye Issledovaniia Strui Vody, 
Vytekaiuschchei iz Sopla pod Davleniem 
do 2000 Atmosfer. L. F. Vereshchagin, 
A. A. Semerchan, and F. M. Filler. J: 
Akad. Nauk SSSR, Otd. Tekh. Nauk, Jan., 
1957, pp. 57-60. In Russian. Investiga 
tion of a water stream issuing from a noz 
zle under a pressure of 2,000 atmospheres 

Experimental Studies of the Lift on Two 
Eaual Circular Cylinders Placed Side by 


SEPTEMBER, 


Side in a Uniform Stream at Low Reynolds 
Numbers. Sadatoshi Taneda. K yushy 
U., Rep. Res. Inst. Appl. Mech., No. 1s 
1957, pp. 31-67. Test results which shoy 
that each cylinder experiences a repulsiy; 
force, with the value of the lift coefficien; 
decreasing monotonously as the Reynolds 
Number is increased. When the Reynolds 
Number is sufficiently small, the value of 
lift coefficient first increases and then de 
creases as the ratio of the distance between 
two cylinders to the diameters of the 
evlinder increases 

A New Air for Engineers. Joseph G 
Logan, Jr Res. Trends (Cornell Aer 
Lab.), Spring, 1957, pp. 1-4 Discussion 
of flow phenomena as modified by hyper 
sonic speeds, and the various effects that 
such real gas behavior exhibits. 

A Note on the Sonic-Wedge Leading- 
Edge Approximation in Hypersonic Flow, 
M. H. Bertram and D. L. Baradell, J 
lero. Sci., Aug., 1957, pp. 627-629. Re 
examination of the validity of approximat 
ing the blunt leading edge on a flat plate 
by a sonic wedge 

Shock-Wave Curvature for Hypersonic 
Axisymmetric Flow. R. Sedney J 
Scr., Aug., 1957, p. 630 
ments of the ratio of the radii of curvature 
for the shock wave and the body. It js 
found that, from Mach Number 2.5 to 9 
the ratio decreases from 1.7 to 1.2 

On the Bounds of the Thickness of a 
Steady Shock Wave. M. Z. v 
blocki. Appl. Sci. Res., Sect 


1957, pp. 337-350 


Aero Measure 


Krzywo 
A, No. 5-6, 
35 refs. Analysis to 
determine if the use of higher-order Bur 
nett terms from the solution of the Boltz 
mann equation using the von Mises ap 
proach improves the bounds of the thick 
ness of steady shock. A negative result is 
obtained by following von Mises’ reaso 
ing 

Vortex-Ring Cascade and Turbulence 
Transition. Vivian O'Brien J. Ae 
Sct., Aug., 1957, pp. 629, 630 Discussio 
of the significance of the effect of the « 
cade process on turbulence. — It is felt that 
transition is due to the interaction of t 
vortex rings 


Internal Flow 


Effects of Compressibility at Low Reyn- 
olds Number. Geoffrey Taylor and P. G 
Saffman. (JAS 25th Annual 
Vew York, Jan. 28-31, 1957, Preprint 724 
J. Aero. Sci., Aug., 1957, pp. 553-562 
Theoretical investigation for the effects of 
two possible errors in Reiner’s experiment 
(for the flow between the rotor and the 
stator) which apparently established 
non-Newtonian character of air flow, in 
terpreted as a refutation of the Navier 
Stokes equation 

Perdite di Carico Prodotte da Curve 
Isolate con Cambiamento di Direzione di 
90° in Tubazioni a Sezione Circolare Co- 


stante in Moto Turbolento. Giusepp 
Machne Tec. Italiana, Mar., 1957, pp 
77-91 42 refs. In Italian. Presenta 


tion of some experimental results on pres 
sure loss in bent ducts, and derivation of 4 
formula for practical applications, based on 
the concept of the equivalent length 
Graphical Estimation of Flow Through 
Orifices. E. J. Gabbay. Aircraft Eng. 
June, 1957, pp. 175-177. Presentation ol 
a generalized chart for estimating airflow 
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uniquely 
qualified- 


Behind these hands lies years of engi- 
neering experience and knowledge in the design 
and development of jet engine fuel injection 


nozzles. 


And behind them also lies the ability, per- 
sonnel and facilities to save you valuable time in 


putting your ideas into action. 


Perhaps it’s a long-range development project; 
perhaps its research, design and testing; or quan- 
tity production to your rigid specifications. No 
matter which, Eddington is uniquely qualified to 


contribute to your jet engine nozzle program. 


We invite you to project your plans with us. 


Ect * 


EDDINGTON METAL SPECIALTY COMPANY 
EDDINGTON, PENNSYLVANIA 


TEMBER, 19:57 


through sharp-edged orifices at subcritical] 
pressure ratios 


Stability & Control 


Stability and Control Problems As- 
sociated with Supersonic Aircraft. [J 
O. E. Michaelsen. Can. Aero. J., Jur 
1957, pp. 178-184. 

Extension of ‘‘An Aeroelastic Param- 
eter for Estimation of the Effects of 
Flexibility on the Lateral Stability and 
Control of Aircraft.’? William P. Rodden 
J. Aero. Sci., Aug., 1957, pp. 624, 625 

Uravnoveshennost’ Vozdushnykh Vin- 
tov. D. Nikolaev. Grazhdanskaia Avia 
tstia, Apr., 1957, pp. 20-23. In Russian 
Discussion of the balancing of air screws 
in terms of static, dynamic, and aerod\ 
namic instability. 

Effects of Horizontal-Tail Position and a 
Wing Leading-Edge Modification Consist- 
ing of a Full-Span Flap and a Partial-Span 
Chord-Extension on the Aerodynamic 
Characteristics in Pitch at High Subsonic 
Speeds of a Model with a 45° Sweptback 
Wing. William D. Morrison, Jr., and 
William J. Alford, Jr. U.S., NACA TN 
3952, June, 1957. 37 pp. 

Some Effects of Tail Height and Wing 
Plan Form on the Static Longitudinal 
Stability Characteristics of a Small-Scale 
Model at High Subsonic Speeds. Al 
bert G. Few, Jr., and Thomas J. King, 
Jr. U.S., NACA TN 3957, May, 1957 
62 pp 


Wings & Airfoils 


Effects of Leading-Edge Separation on 
Thin Wings in Two-Dimensional In- 
compressible Flow. L.F. Crabtree. 
25th Annual Meeting, New York, Jan. 2 
31, 1957, Preprint 659.) J. Aero. Si 
Aug., 1957, pp. 597-603. 

Effet de Dérapage sur une Aile Delta. 
D. Vallée. La Recherche Aéronautique, 
Mar.—Apr., 1957, pp. 3-6. In Frencl 
Study of the sideslip of delta wings at zet 
incidence. The flow is assumed to | 
steady and supersonic and the wing insid 
the Mach cone. Lift, drag, and pitching 
and rolling moments are also calculated 

Uber die Einfliisse der Pfeilung auf die 
aerodynamischen Eigenschaften der Trag- 
fliigel. A. Haerter. Flugwehr und -Tecl 
nik, June, 1957, pp. 157-159. In German 
Analysis of the effect of sweepback on th 
aerodynamic characteristics of airfoils 

Rule of Thumb Equation for Predicting 
Lifting-Surface-Theory Values of Lift. 
John DeYoung. J. Aero. Sci., Aug. 
1957, p. 629 


Aeroelasticity 


Flutter of Rectangular Simply Supported 
Panels at High Supersonic Speeds. Jolin 
M. Hedgepeth. (JAS 25th Annual Meet 
ing, New York, Jan. 28-31, 1957, Prepriuv 
713.) J. Aero. Sci., Aug., 1957, pp 563 
573, 586. 26 refs. Presentation of tw 
panel-flutter analyses using a static a] 
proximation in conjunction with thin-plat 
theory. One analysis employs aerod) 
namic strip theory; the other, aerodynam\ 
surface theory 

Formeln und Tabellen fiir ein den Han- 
kel’schen Zylinderfunktionen verwandtes 
Integral. G. v. Gorup. Mavw.-Planck 
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Inst. flir Stromungsforschung, Mitteil. No. 
15, 1957. 58 pp. DM 7. In German. 
Presentation of formulas and tables for the 
calculation of an integral related to Han- 
kel’s cylindrical function used in the prob- 
lem of determining the air forces on an 
scillating airfoil with a finite trailing-edge 
ingle 

The Influence of the Curvature of an 
Originally Curved Bar on the Resonance 
Regions of Plane Form of Bending. Kazi- 
mierz Piszezek. Arch. Mech. Stosowanej, 
No. 2, 1957, pp. 155-189. Analysis to de 
termine the resonance regions of the plane 
form of bending of a beam subjected to 
moments acting at the ends and having, in 
the nondeformed state, a constant curva- 
ture 1/R in the plane of maximum rigidity. 
Results are obtained for simply supported 
ind built-in ends for several values of the 
radius R 

Unsteady-Lift Functions for Penetration 
of Traveling Gusts and Oblique Blast 
Waves. Franklin W. Diederich and 
Joseph A. Drischler, Jr. (JAS 25th An- 
nual Meeting, New York, Jan. 28-31, 1957, 
Preprint 714.) Aero. Eng. Rev., Aug., 
1957, pp. 47-51. 

Investigation at Low Speeds of Deflec- 
tors and Spoilers as Gust Alleviators ona 
Model of the Bell X-5 Airplane with 35° 
Swept Wings and on a High-Aspect-Ra- 
tio 35° Swept-Wing-Fuselage Model. 
Delwin R. Croom and Jarrett K. Huffman. 
U.S, NACA TN 4057, June, 1957. 37 
pp. Results indicate that deflector and 
spoiler-deflector types of controls can be 
designed to provide considerable gust al- 
leviation for a swept-wing airplane while 
still maintaining stability and control. 

A Wide - Frequency - Range Air - Jet 
Shaker. Robert W. Herr. U.S., NACA 
TN 4060, June 1957. 15 pp. Description 
of an air-jet shaker, some experimental 
data obtained with it, and a discussion of 
its possible uses and limitations. 

Flutter Theory Being Reevaluated for 
High Performance Flight. Irwin Stam- 
bler. Av. Age, June, 1957, pp. 98-102, 
105 ff. Discussion of aeroelastic problems 
ind testing methods for above Mach 1 
flight 

The Application of Rocket Sled Tech- 
niques to Flutter Testing. W.R. Laildlaw 
and V. L. Beals, Jr. (IAS 25th Annual 
Meeting, New York, Jan. 28-31, 1957, 
Preprint 666.) Aero. Eng. Rev., Aug., 
1957, pp. 58-62, 77 


Aeronautics, General 


Special Issue: European Aviation De- 
velopment Progress. Av. Age, June, 
1957, pp. 16-55. Partial Contents: Out 
look for European Aviation Progress, 
Randolph Hawthorne Government 
Deals Hard Blow at British Aviation, 
Denis Desoutter. French Aircraft In- 
dustry Now a Major Industrial Power, 
Robert Roux. Italy’s High Quality Air- 
craft Industry Needs European Market, 
Vico F. Rosaspina. Close Cooperation 
Marks Dutch and Belgian Aircraft In- 
dustries, Hans Kosman. Aircraft Indus- 
tty Backstops Swiss Defense, Walter P 
Moser. Strong Air Force Keeps Swedish 
Aircraft Industry Busy. German Air- 
re Industry is Making Steady Come- 
yack, 


AERONAUTICAL REVIEWS 


Aeronautical Research in the Nether- 
lands. H. J. Van Der Maas. J. RAeS, 
May, 1957, pp. 295-329; Discussion, pp. 
329-334. 938 refs. Review of the organi- 
zation, equipment, and current research 
projects at the NLL and the Delft Tech- 
nical University. 

Executive Aircraft for Business and 
Military. J. W. Sessums, Jr. JAS Natl. 
Summer Meeting, Los Angeles, June 17 
20, 1957, Preprint 739. 9 pp. Members, 
$0.35; nonmembers, $0.75. Review of 
USAF policies that led to requirements for 
an executive-type aircraft, and discussion 
of the need for private development of 
such an aircraft. 

Engineering Approach to Business Air- 
craft. Ralph M. Harmon. JAS Natl. 
Summer Meeting, Los Angeles, June 17-20, 
1957, Preprint 740. 5 pp. 
$0.35; nonmembers, $0.75 


Members, 
Human and 
economic considerations in designing a 
business executive aircraft 

L’Aviation Francaise, ses Progrés, ses 
Problémes Techniques. M. J. Jarry. 
Tech. et Sci. Aéronautiques, No. 2, 1957, 
pp. 49-66. In French. Discussion of 
French developments in the aviation field, 
of the problems involved, and of the prog- 
ress achieved. Includes description of 
different aircraft and engine types. 


Transportation 


Airline Technical Requirements Plan- 
ning. Ray D. Kelly. JAS Natl. Sum- 
mer Meeting, Los Angeles, June 17-20, 
1957, Preprint 751. 9 pp. Members, 
$0.35; nonmembers, $0.75. Review of 
the technical studies made by United Air 
Lines in preparation for buying and oper- 
ating jet air liners. 

Europe and the U. S. A. Compared. 
The Aeroplane, June 7, 1957, pp. 806-808. 
Abridged. Comparison of the develop- 
ment in air transport in Europe and in the 
United States. Evaluation is made in 
terms of the general conditions affecting 
the development of air transport, the qual- 
ity of service offered to the market, and 
the efficiency of the operation. 

Around the World in 40 Hours. Marvin 
Miles. New Frontiers, Spring, 1957, pp 
3-7. Discussion of jet airliners, highlight- 
ing their advantages over present trans- 
port aircraft and the possible reaction of 
the public to their introduction. Six 
leading turbine-powered aircraft are com- 
pared as to type, payload, cruising speed, 
operational altitude, gross weight, and 
range in miles. 

The Economics of Speed; An Examina- 
tion of the Future Roles of Jet and Turbo- 
Prop Transport Aircraft. Appendix A 
A Short History of the Aircraft Gas Tur- 
bine. Appendix B-—-Method Used to 
Derive Comparable Hypothetical Jet and 
Turbo-Prop Transports. Appendix C 
B.E.A. Method of Estimating Aircraft 
Costs. Lord Douglas of Kirtleside. J. 
Inst. Transp., May, 1957, pp. 115-131. 


Airplane Design 


Fiat G. 91, U. S. Inspired Italian De- 
sign, Girds for NATO Trials. David A 
Anderton. Av. Week, June 10, 1957, pp. 
50-55, 58-60 ff. Developmental history, 


design, and performance characteristics of 
the NATO light fighter. 

Upside-Down Tiger. The Aeroplane, 
June 7, 1957, p. 826. Description of the 
modification of the Tiger Moth aircraft to 
provide it with satisfactory inverted-flight 
characteristics. 

SO-9050 Trident II. Avia Vliegwereld, 
May 23, 1957, pp. 280, 281, cutaway draw- 
ing. In Dutch. Design and description 
of the SO-9050 Trident II aircraft. 

The Philosophy of Lightweight Design. 
G. Gabrielli. The Aeroplane, May 31, 
1957, pp. 771, 772. Discussion of tire- 
inflation pressures and the minimum eco- 
nomic size of an order as they affect a light 
tactical fighter. 

Miles’ Jet Lightweight. Zhe Aero- 
plane, May 24, 1957, pp. 725, 726, cuta- 
way drawing 

Thunderchief—Republic Aviation’s 
Supersonic Fighter/Bomber. Flight, May 
31, 1957, p. 724. 

Comet 4B Postscript and Further 
Thoughts on Jet v Turboprop Economics. 
J. M. Ramsden. Flight, May 31, 1957, p 
749. 

Les Nouveaux Avions Commerciaux 
Américains 4 Réaction. G. Bruner. Do- 
caéro, May, 1957, pp. 19-34. In French. 
Presentation of general characteristics, 
design specifications, and performance 
data on jet transport aircraft such as Boe- 
ing 707, Douglas DC8, Douglas DC9, and 
Convair 880 ‘‘Golden Arrow.” 

The Continental Comet--A New Ver- 
sion for Greater Profitability. de Havil- 
land Gazette, June, 1957, pp. 110-112. 
Performance and interior design details of 
Comet 4B, designed to compete economi- 
cally with turboprops in route stages of 
300—2,000 miles. 

The Research Airplane—Past, Present, 
and Future. W. C. Williams and H. M. 
Drake. IAS Natl. Summer Meeting, Los 
Angeles, June 17-20, 1957, Preprint 750. 
15 pp. Members, $0.35; nonmembers, 
$0.75. Discussion of the history of re- 
search aircraft and the different problems 
which they have encountered. 

Propjet and Turbojet Business Air- 
craft. W. H. Arata, Jr. IAS Nail. 
Summer Meeting, Los Angeles, June 17—20, 
1957, Preprint 742. 27 pp. Members, 
$0.65; nonmembers, $1.00. Discussion 
of some of the major problems that an air- 
frame manufacturer must consider in the 
development of high-speed business trans- 
ports. These problems include determin- 
ing aircraft market needs, formalizing the 
design from customer requirements, and 
operating procedures and economics. 

Over Ten Miles a Minute with 172 
Passengers. Handley-Page Bul., Sum- 
mer, 1957, pp. 14-16. Design and_per- 
formance characteristics of a passenger 
version of the Handley-Page ‘Victor’ 
bomber. 

New Dart Herald Cruises at 275 m. p. h. 
Handley-Page Bul., Summer, 1957, pp 
5,6. Design and performance character- 
istics of a turboprop version of the Hand- 
ley-Page ‘‘Herald.”’ 

Das_ schwedische Trainingsflugzeug 
Saab 91 ‘‘Safir.’? Alfred Aepli. Flug- 
wehr und -Technik, June, 1957, pp. 159, 
160. In German. Description of the 
Swedish trainer Saab 91 ‘Safir’ aircraft. 
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De Fokker F 27 ‘‘Friendship’’ in de De- 
finitieve Produktie - Uitvoering. Avia 
Vhegwereld, June 6, 1957, pp. 320, 321, 
cutaway drawing. In Dutch. Design 
and description of the Fokker F 27 
“Friendship” aircraft 

Les Avions Légers de Combat Frangais. 
R. de Narbonne. Air Revue, May, 1957, 
pp. 2385-237. In French. Description 
of French light fighter aircraft, with de 
tails of their design and performance 


Landing Gear 


Recent Data on Tire Friction During 
Landing. Sidney A. Batterson. Ul. S., 
NACA RM L57D19b, June 7, 1957. 7 pp 
Tests results showing the effect of forward 
speed and tire-inflation pressure on the 
coefficients of friction 

The Application of Ultra High Tensile 
Steel to the Design of a Modern Under- 
carriage. G. F. W. McCaffrey. CA/ 
Annual Gen. Meeting, Ottawa, May 27, 28, 
1957, Preprint 7/2. 17 pp 
$0.50; nonmembers, $1.00 


Members, 
Description 
of the undercarriage with details on steel 
specification and procurement, manufac 
turing and processing, heat treatment, 
plating, properties of ultra-high-tensile 
steel, and testing 


Landing Loads 


A Summary of Ground-Loads Statistics. 
John R. Westfall, Benjamin Milwitzky, 
Norman 5S. Silsby, and Robert C. Dreher 
U. S., NACA TN 4008, May, 1957. 15 
pp. 17 refs. Review of NACA material 


TRANSDUCERS 


for 


ABSOLUTE, DIFFERENTIAL or 
GAGE PRESSURES 


Outputs linear with pressure, 
pressure altitude and air speed. 


For Recording, Control and 
Indicating in Industry. 


Write for complete technical information 


COLVIN LABORATORIES, INC. 
364 Glenwood Avenue, East Orange, N. J. 
35 N. Arroyo Parkway, Pasadena 1, Calif. 


Electro-mechanical instrumentation 
for aircraft, missiles, and industry 


ENGINEERING REVIEW 


on landing-impact, taxiing, and braking 


loads 


Windshields 


Bird-Firing Gun Used in Development 
of ‘‘No-Hazard’’ Windshield for Electra. 
E. H. Spaulding SAE Annual Meeting, 
Detroit, Jan. 14-18, 1957, Preprint 92 
SAE J., June, 1957, pp. 26, 27 

Transparent Cockpits Need High Opti- 
cal Precision. | 3onaz. SAE J., 
June, 1957, pp. | ti4 Discussion of 
optical distortion its causes, and of 
production meth »improve the trans 


parencies 


Airports 


Neuartiges Flugzeugfangnetz fiir Fiug- 
platze. = Erhard Flugwelt, 
June, 1957, pp. 4: #22.) In German 
Description of 
ping aircraft upon iding at airports 

Planning Metropolitan Airports. S. I 
Wheateroft News., Mav, 
1957, pp. 6-9 | 
method and assumy 
forward-looking airy 
lem is considered 


Rossmann 


equipment for stop 


mination to find the 
tions needed to plan a 
rt policy The prob 
terms of airport 
capacity saturation and planning for peak 
traffic. Includes discussion of the peak 
problem in London 

The Planning and Design of the New 
Hong Kong Airport. Il. Heary Grace 
and John Keith Maxwell Henry dl 
ports @ Air Tv May June, 1957, pp 
11-43 


SEPTEMBER, 


Manchester’s Proposed Terminal. 
ports & Ai Transp May June, 
28-30. Description of a proposed 
minal at Ringway airport 

New Terminal for Bristol. 1 
Air Transp., May-June, 1957, pp. 36-38 
Description which includes a floor 
the air terminal at Lulsgate airpor 

Electronic Flash Approach System. 
Aeroplane, June 7, 1957, p. 808 
tion of the system, particularly 
spect to its operation at Idlewild ai: 


Aviation Medicine 


Aeromedical Investigation of Aircraft 
Accidents. H. G. Moseley 
Annual Meeting, New York, Jay 
1957, FP eprint 672.) Aero. Ei 
Aug., 1957, pp. 74-76 

La Fatica Del Pilotaggio. 
monaco Riv. Aero., May, 1957, pp. 55 
In Italian.  Discussi 
different aspects of fatigue experic 
the pilot 

The Quantitative Study of Shape and 
Pattern Perception. Fred Attneay: 
Maleolm D. Arnoult. USAF PTR 
57-42 [AD 126372), Apr., 1957. 2 
27 refs 

Vigilance in the Detection of Low-In- 
tensity Visual Stimuli. Jack A Ada: 
USAF PTRC TN 57-41 [AD 126371 
Apr., 1957. 5 pp. Examination of t 
stimulus brightness range 
mental phenomena as a function of 


576. 36 refs 
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730 
731 


732 
733 
134 


735 
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139 


740 


741 


659 


JAS Preprints 


Preprints of National Summer Meeting Papers Currently Available 


Member Nonmember 
Price Price 


Thermal Creep Design Criteria 

Robert Goldin $0.35 $0.75 
The Selection of Structural Materials 

for Supersonic Flight—Donald D 


Cox 0.50 0.85 
Some Fundamental Principles of Colli 

sion Warning—Emory Lakatos 0.35 ).75 
System Considerations in Instrument 

Dynamics—Victor Azgapetian 0.35 0.75 


Environmental Simulation: A Tool for 
the Engineer—H 


John Cail 0.35 0.75 
Environmental Testing of Avionic 

-quipment—R. H. Douglass, Jr 0.35 0.75 
Principles of Self-Contained Navige- 

tion—H. H. Bailey 0.35 0.75 


Stable Platforms for High-Performance 
ircraft—R. H. Cannon and 
Chandler 0.35 0.75 
Executive Aircraft for Business and 
Military—Maj. Gen. J. W. Sessums, 
Jr 


Engineering Approach to Business : 
Aircraft—Ralph M. Harmon ).35 0.75 
Contribution of New Concepts 
Aerodynamics to Executive Air- 
craft—August Raspet 0.35 0.75 


742 
743 


744 


745 


146 


747 
748 


149 
750 


751 
752 


Propjet and Turbojet Business Air- 
craft—W. H. Arata, Jr. 

The Effects of Vortex and Shock-Ex- 
pansion Fields on Pitch and Yaw 
Instabilities of Supersonic Airplanes 

Jack N. Nielsen and George E. 
Keattari 

Analysis of an Electrical Flight Control 

System for Interceptor Type Aircraft 
E. Price and R. Westerwick 

Design Considerations in the Use of 
Powered Augmented Lift Systems 
W. T. Hamilton. 

Re oat and Development Planning in 

U.S. Air Force—Lt. Col. Carlo 


Around the Requirement in Thirty 
Minutes—Rear Admiral D. J. Welsh. 

Flight Testing of Guided Missiles- 

ilton Kuska 

On Panel Flutter—Y. C. Fung 

The Research Airplane—Past, Present, 
and Future—W. C. Williams and 
H. M. Drake. 

Airline Technical Requirements Plan- 
ning—Ray D. Kelly. 

New Sonic Test Environments & 
Facilities—K. R. Jackman 


Preprints of 25th Annual Meeting Papers Currently Available 


EHects of Leading-Edge Separations on 

Thin in Two Incom- 

pressible Flow—L. F. Crabtree. $0.50 $0.85 
The Stability of Thin-Walled Unstiftened 

Circular Cylinders Under Axial Com- 

pression Including the Effects of Internal 

Pressure—L. A. Harris, H. S. Suer, W 

T. Skene, and R. J. Benjamin. 0.50 0.85 
New Methods in Heat Flow Analysis with 

Application to Flight Structures—M 


Biot. 
Bending and Buckling of Clamped Sand- 
wich Plates—G. A. Thurston 0.35 0.75 
Non-Linear Deflections of Shallow Spher- 
ical Shells—E. L. Reiss, H. J. Green- 
berg, and H. B. Keller. 0.65 1.00 
Favorable Interference in Lifting Systems in 
Supersonic _ Flow—Antonio Ferri, 
Joseph H. Clarke, and Lu Ting. 0.65 1.00 
Inviscid Hypersonic Flow Past Blunt 
Bodies—Stephen H. Maslen and 
Moeckel 0.50 0.85 
The Application of Rocket Sled Techniques 
to Flutter Testing—W. R. Laidlaw and 


V.L. Beals, Jr. 0.65 1.00 
Powerplants for VTOL Aircraft 
Peter G. Kappus. 0.35 0.75 
Common System  Standards—Howard 
K. Morgan. 0.35 0.75 
Antenna System Problems with High Speed 
ircraftt—F. W. Bushman 0.35 0.75 
Airspace Use for Air Traffic Control and 
Air Defense—D. D. Thomas 0.35 0.75 


Common or Uncommon Systems: Air Traffic 
Control and Air Defense—David 


Israel and Herbert Sherman 0.35 0.75 
Aero Medical Investigation of Aircraft 
Accidents—H. G. Moseley 0.35 0.75 


The Role of the Pathologist in Aircraft 
Accident Investigations—F. M. Town- 
send, V. A. Stembridge, and F. K 


Mostofi 0.35 0.75 
The Flight Surgeon and Aircraft 

Accidents—Carl E. Wilbur 0.35 0.75 
Technical Bases for Safer Aircraft—Alar 

L. Morse. 0.50 0.85 
An Aerodynamic Screen for Jet Engines 


Harold Klein 0.50 0.85 
The Prediction of Non-Linear Pitching and . 

Yawing Motion of Symmetric Missiles 

Charles H. Murphy, Jr 0.50 0.85 
The Effects of Flexibility on the Longitu- 

dinal Dynamic Response of the B-47 Air- 

plane—Henry A. Cole, Stuart C 

Brown, and Euclid C Holleman 0.35 0.7 
Component Developments Influencing Avi- 

ation Electronics—Luther Davis, Jr., and 

Lawrence G. Rubin. 0.35 0.75 
Threshold Contact Height, A Slant Visi- 

bility Indication—Chearles G. Knudser 

and William E. Eggert 0.50 0.85 
Doppler Navigation—William J. Tull 0.35 0.75 
Reliability Requirements for Helicopter 

Flight Controls—H. Hecht end 

L. Kaufman. 0.35 0.75 


684 


685 


686 


687 


688 


689 


690 


691 


692 
693 


694 
696 


697 


698 


The Response of a Bisymmetric Aircraft to 
Small Combined Pitch, Yaw, and Roll 
Control Actions—Robert A. Davis 

Non-Linear Oscillations of an All-Movable 
Stabilizer at Supersonic Speeds—Allbert 

Richardson, Jr. 

On the Simulation of Random Excitations 
for Airplane Response Investigations on 
Analog Computers—Bernard Mazelsky 
and Harry B. Amey, Jr 

The Encounter of an Airfoil with a Moving 
Gust Field—Norman P. Hobbs. 

Vortex Interference Effects on the Aero- 
dynamics of Slender Airplanes and Mis- 
siles—Alvin H. Sacks. 

Structural and Impact Loads for the Flexible 
Airplane During Waeter Landings 
Edward Widmayer, Jr. 

Take-OF# and Landing Distance and Power 
Requirements of Propeller-Driven STOL 
Airplanes—Richard E. Kuhn. 

Cross Coupling Dynamics and the Problems 
of Automatic Control in Rapid Rolls— 
J. D. Welch and R. E. Wilson. 

Rotating Stall in Axial Flow Compressors— 
Jean Fabri and Raymond Siestrunck. 

Differential Delta Three—A Method for 
Improving the Longitudinal Stability of 
the Tandem Helicopter—A. C. Adler 

Correlation of Helicopter Performance 
Equations—l. A. Sikorsky 

The Airline Pilot's Concept of Transport 
Performance Requirements—L. Homer 

ouden 

General Design Requirements for Crash- 
worthiness and Delethalization of Pas- 
senger Transport Aircraft—A. Howard 
Hasbrook 

Inertial Guidance—Walter Wrigley, Robert 
B. Woodbury, and John Hovorke. (Re- 
vised as FF-16, see p. 82.) 

Recent Developments in the Method of the 
Rheoelectric Analogy Applied to Aero- 
dynamics—Lucien C. Malavard 

Experimental Investigation of the Rotating 
Stell in a Single Stage Axial Compressor 

-Jacques Valensi 

Developments in Cooling Systems for Heli- 
copter Power Plants—H. A. Wahl 

A Rapid Performance Prediction Method 
for Compound Type Rotorcraft—Robert 
D. Foster 

The Jet Wing—John S. Attinello 

An Investigation of the Handling Qualities 
of Tandem Helicopters—David 
Gebhard and Leonard Goland 

Investigation of Helicopter Blade Flutter 
and Load Amplification Problems—H 
Daughaday, F. DuWaldt, and C. Gates 

Flutter Model Testing at Transonic Speeds 

Walter P. TargoH# and Richard P 
White, Jr 

The Challenge to America’s Leadership in 

Technology—Edward H. Wynn 
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Specific Aeromedical Problems in High 
Performance Aircraft. R. A. Stubbs 
CAI Annual Gen. Meeting, Ottawa, May 
27, 28, 1957, Preprint7/14.. 6 pp. Mem- 
bers, $0.35; nonmembers, $0.70. Exam- 
ination of the flight envelope of a hy 
pothetical high-performance aircraft in 
order to gain an appreciation of the aero 
medical problems arising from altitude, 
airspeed, and their combination 

Os Voéos Supersénicos Apresentam Di- 
versos Problemas Fisiolégicos. C. L 
Boltz. Aéro Mag., Jan.-Feb., 1957, pp 
9,10. In Portugese. Discussion of vari 
ous physiological problems of supersonic 
flight. 

The Effect on Attitude Change of Ma- 
jority Opinion Presented with and With- 
out Arguments. Walter H. Crockett 
USAF PTRC TN 57-35 [AD 098940), 
Mar., 1957. 30 pp. 17 refs. 

A Quantitative Investigation of the 
MA-1 Ventilating Garment When Used 
with a Modified MK-IV Anti-Exposure 
Suit. Donald C. Skilling, Joseph W. Me 
Cutchan, and Craig L. Taylor. USAF 
WADC TR 56-209 [AD 110657| (OTS 
PB 121899, $1.00), Dec., 1956. 31. pp 
11 refs. Study of the physiological re 
sponses of two human subjects in a thermal 
environment ranging from 160° to 240° F 

High Altitude Helmet Visual Problems. 
Harold C. Glover. USAF WADC TR 
56-572 |AD 110543) (OTS PB 121850, 
$0.50), Nov., 1956 (Feb., 1957). 14 pp 
Analysis of visual problems including 
fields of vision, optical distortions 
relief, antifogging, and antifrosting 

The Influence of Barometric Pressure 
and Vapor Pressure on Insensible Weight 
Loss in Nude Resting Man. Frank C 
Hale, Ronald A. Westland, and Craig 
L. Taylor. USAF WADCTR 57-9 |AD 
110730), Jan., 1957. 28 pp. 39 refs 

Blood Volume and Cardiac Output De- 
terminations Using Radioisotopes. Robert 
E. Zipf, Joe M. Webber, and G. Richard 
Grove. USAF WADC TR 56-574 |AD 
Nov., 1956. 29 pp. 39 refs 

Deception Rides the Skyways. Jeff 
Sutton. Flying Safety, June, 1957, pp. 
2-5. Discussion of illusions occurring to 
pilots in supersonic aircraft and how to 
recognize, avoid, and deal with them 

Orthostasis and the Kidney. James P 
Henry. USAF WADCTR 55-478, Dec., 
1955. 109 pp. 251 refs. Preliminary 
evidence concerning the mechanism of the 
vascovagal collapse and oliguria which 
frequently follows prolonged orthostasis 

Effects of Noise and Fatigue on a Com- 
plex Vigilance Task. Harry J. Jerison 
and Shelley Wing. USAF WADC TR 
97-14 [AD 110700], Jan., 1957. 15 pp 
Test results which support conclusions 
based on other types of monitoring tests, 
in that performance involving vigilance is 
shown to suffer from noise stress. 

Comparison of Four Methods of Encod- 
ing Elevation Information with Complex 
Line-Inclination Symbols. Appendix I 
The Fifty Symbols Used with Each of the 
Four Elevation Codes. Appendix II 
Instructions to Subjects. David B. Lear- 
ner and Earl A. Alluisi. USAF WADC 
TN 56-485 [AD 110547], Nov., 1956. 21 
pp. 14 refs. Preliminary investigation 
of the psychological feasibility of employ- 
ing coding schemes based on complex line- 


eye 


inclination symbols for encoding informa 
tion, such as elevation, that may require 
as many as 50 unique symbol categories. 


Methods of Reduction of Psychological 
Stress Due to Radiation. Robert G 
Smith, Jr., and John A. Cox, Jr 
PTRC DRTN 57-19 |AD 098922), Feb., 
1957. 10 pp. 12 refs. Study of the 
likelihood that radiation will give rise to 
psychological stress, and suggestions for 
reducing such stress effects 

Pride in Group Performance and 
Group-Task Motivation. Leonard Ber 
kowitz and Bernard | Levy 
PTRC RRTN 357-43 


1957. 7 pp. 


1D 126373], Apr., 


Psychological Tests and the Selection 
and Classification of Air Force Officers. 
Ernest C. Tupes and Raymond E. Chris 
tal USAF PTRC DR TN 57-52 |AD 
126383], Apr., 1957 l6 pp. 75 refs 
Review of the programs for classifying Ait 
Force officers and a listing of scientific 
publications produced by Air Foree per 
sonnel research in this area 


Human Engineering 


Human Engineering Aspects of Radar 
Air Traffic Control. I -Performance in 
Sequencing Aircraft for Landings as a 
Function of Control Time Availability. 
Lowell M. Schipper and John Versace 
USAF WADC TR 56-67 (OTS PB 1215 
24), Feb., 1956. 12 pp. Experimental 
investigation of the relations among meas 
ures of efficiency, safety, and critical time 
availability in an abstract radar air-traffic 
control problem 

Optimum Knob Diameter. James V 
Bradley and Jules Arginteanu. USAF 
WADC TR 56-96 1D 110549], Nov., 
1956. 17 pp. 10 refs. Experiment to 
determine the relationship between the 
knob diameter and operation time for 
flight-instrument control knobs 

Efficiency of Verbal Versus Motor Re- 
sponses in Handling Information Encoded 
by Means of Colors and Light Patterns. 
Paul F. Muller, J: SAF WADC TR 
55-472, Dec., 1955 15 pp. 138. refs 
Reaction-time data and data on informa 
tion-handling rates for four experimental 
and four control groups making verbal 
(number-naming) and motor (key-press 
ing) responses to spatial and color sym 
bols. Includes determination of the effect 
of verbalization on the ability to transfer 
from one type of response to the other 

Introduction of Human Engineering. 
R. E. F. Lewis. CA/ Annual Gen. Meet 
ing, Ottawa, May 27, 28, 1957, Preprint 
7/12. Opp 
bers, $0.70. Description of the origin, 
nature, and application of human engi 
neering, giving basic considerations in the 
design and development of aircraft and 
examples of the research required to sup 
port many of the recommendations made 
by human engineers in practice 


Members, $0.35; nonmem- 


Computers 


Entwicklung der Rechenanlagen 1956. 
Alwin Walther and Walter Hoffmann 
VDI Zeitschrift, June, 1957, pp. 731-734 
In German. Presentation of data related 
to the development of computing ma 
chinery of 1956 


USAF 


USAF 


SEP TEMBER, 4.957 


The Logic of Automata. I. Arthur \ 
Burks and Hao Wang. J. Assoc. Comp 
Mach., Apr., 1957, pp. 193-218. 17 refs 
OSR-supported discussion of automata in 
troducing a new kind of automaton —thy 
growing automaton—and defining the 
basic features of fixed, deterministic auto 
mata. Methods for analyzing them jn 
terms of their states are given along with 
appropriate state tables and a means for 
expressing the data contained in the tables 
in matrix form 

The Boolean Approach to Computer 
Switching. Irving J. Gabelman. Ele 
tronic Ind. & Tele-Tech, June, 1957, pp 
116, 117, 182, 190, 192. Development of 
the elements of Boolean algebra and its 
application to the synthesis and analysis of 
combinational circuits 

Micro-Programming. Robert J. Mer 
cer. J. Assoc. Comp. Mach., Apr., 1957, 
pp. 157-171. ONR-OOR-sponsored de 
scription of a hypothetical microprogramed 
machine and of its application to the spe 
cial problem of generating systematically 
all the n/ permutations of » marks 

Designing Computer Circuits with a 
Computer. Gene H. Leichner. J. Assor 
Comp. Mach., Apr., 1957, pp. 148-147 
ONR-supported derivation and solution 
of the five simultaneous nonlinear alge 
braic equations resulting from an analysis 
of a flipflop circuit using transistors 
Method employs the ILLIAC, the Uni 
versity of Illinois’ digital computer 

A System for General-Purpose Analog- 
Digital Computers. Walter F. Bauer and 
George P. West. J. Assoc. Comp. Mach., 
Jan., 1957, pp. 12-17. Discussion of the 
principles underlying the design and con 
struction of an analog-digital conversion 
device 

A Variant to Turing’s Theory of Com- 
puting Machines. Hao Wang. J. Assox 
Comp. Mach., Jan., 1957, pp. 638-92. Proof 
that a theoretically simple basic machine 
can be imagined and specified such that all 
partial recursive functions (and hence all 
solvable computation problems) can_ be 
computed by it, and that only four basic 
types of instruction are used for the pro 
grams: shift left one space, shift right one 
space, mark a blank space, and conditional 
transfer. In particular, erasing is dis 
pensable, one symbol for marking is suffi 
cient, and one kind of transfer is enough 

Dynamic System Studies: Error Anal- 
ysis for Differential Analyzers. Kk. 5 
Miller and F. J. Murray. USAF WADC 
TR 54-250, Pt. 14 [AD 97315], Sept., 
1956. 89 pp. Presentation of a mathe 
matical basis for a general error analysis 
of the solution of systems of ordinary dif 
ferential equations by machine methods 
Analysis is specifically concerned with the 
effect of errors on the machine solutions 

O Ravnosil’nosti i Preobrazovaniiakh 
Skhem Programm. Iu. I. Ianov. 4A 
SSSR Dokl., Mar. 1, 1957, pp. 39-42. In 
Russian. Discussion of the equivalence 
and transformations of program schemes 

Introduction to Analog Computers. 
Nucleonics, May, 1957, pp. 70, 71. Dis 
cussion of the mode of operation along 
with a sample problem. 

Combined Analog and Digital System 
Why, When, and How. John H. McLeod 
and Robert M. Leger. IJxstruments 
Automation, June, 1957, pp. 1,126-1,150 
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rV Discussion of combined techniques and 
mt their application to the simulation of a 
refs weapons system. 
tain An Introduction to Digital Computers. 
Une Nucleonics, May, 1957, pp. 54, 55. Dis- 
the cussion of the programing and operations 
a of a digital computer. 
Digital Differential Analyzers. Martin 
witl L. Klein, Frank K. Williams, Harry C. 
lor Morgan, and Shigeru Ochi. Instruments 
les & Automation, June, 1957, pp. 1,105—1,109. 
Description of the principle and operation 
puter of a differential analyzer for solving dif- 
: ferential equations in engineering and 
» pp scientific work 


is of Education & Training 


Mer Development and Analysis of a Profi- 
1957 ciency Test for Identification of On-the- 
de Job Training Needs. Wilton P. Chase. 
umed USAF PTRC RR TN _ 57-28 [AD 
spe 098933|, Mar., 1957. 40 pp. 
call Some Considerations in the Design and 
Use of Dynamic Flight Simulators. Jack 
th a A. Adams. USAF PTRC RRTN 57-51 
AD 126382], Apr., 1957. 26pp. 24 refs. 


Presentation of some principles needed to 
ition guide the design and use of simulators in 
ilge training and proficiency measurement for 
lysis modern, manned air weapons 
tor 
Un 
Electronics 
alog- 
ind Special Issue: VLF Symposium Papers. v 
oe (Symposium on Propagation of Very-Low- e FROM AN ORIGINAL PAINTING FOR CECO BY R. T. HANDVILLE 
the Frequency Electromagnetic Waves, Boulder, 
con Jan. 23-25, 1957.) Proc. IRE, June, 


sion 1957, pp. 741-811. 177 refs. Partial 
Contents: The Present State of Knowledge 
‘om- Concerning the Lower Ionosphere, Arthur 


H. Waynick. Reflection at a Sharply to superb performance 


roof Bounded Ionosphere, Irving W. Yabroff 


hine The Geometrical Optics of VLF Sky Wave 
t all Propagation, J. R. Wait and A. Murphy. Grumman’s F11F-1 Tiger is powered by a Wright J-65 turbo- 
all The Mode Theory of VLF Ionospheric ° ° ‘ ‘ : 4 
% Propagation for Finite Ground Conduc jet with main fuel pump engineered and built by Chandler-Evans. 
asic tivity, James R. Wait. The Attenuation , ’ 
pro vs Frequency Characteristics of VLF Products, too, are “known by the company they keep”, and 
on Radio Waves, James R. Wait. The CECO is proud to be airborne with many of the latest and finest 
onal “Waveguide Mode” Theory of the Prop ‘lit 1 ‘al aircraft 
uff Waves, Kenneth G. Budden. Very Low- 
h Frequency Radiation from Lightning Typical CECO fuel system components: AR-9 Afterburner Fuel Control (for new, 
nal- Strokes, Edward L. Hill. Correction to P 
“Gentede ok Welshestell Wasnuster larger jets) maintains fuel flow at point value accuracies heretofore impossible; 
DM Symmetrical Filters,” Alexander J. Gross Model 9504 Fuel Pump, by-pass equipped, three-element pump, supplies 
ot., man. Noise Investigation at VLF by the fuel at predetermined pressures and quantities to both main and afterburner 
the National Bureau of Standards, William fuel controls. 
wate Q. Crichlow. Some Recent Measure 
dif ments of Atmospheric Noise in Canada, C 
“a A. McKerrow. Characteristics of Atmos 
the pheric Noise from 1 to 100 KC, A. D. Watt 
ons and E. L. Maxwell. Intercontinental 
akh Frequency Comparison by Very Low- 
1A Frequency Radio Transmission, John A. 
las Pierce. Relations Between the Character 
ae of Atmospherics and Their Place of Origin, 
ws J. Chapman and E. T. Pierce. A Tech- 
nique for the Rapid Analysis of Whistlers, 
ers. 
Di J. Kenneth Grierson CHANDLER-EVANS 


Evaluating Relays for Military Uses. 


ner D. D. Zimmerman. Auto. Control, June, WEST HARTFORD 1. CONNECTICUT 
1957, pp. 22-24. Discussion of evaluation 
neil techniques for guided missile control equip- Write to Dept. 5G for an informative folder on 


ment applications. The evaluation is CECO’s new SMALL ENGINE FUEL CONTROLS, or for 
divided into four parts: (a) study of avail- 13 folders on: AFTERBURNER FUEL CONTROLS; AIR- 
bl i “tly SYSTEMS / CONTROLS SRAFT Pumps; UNITIZED FUEL CONTROL SYSTEMS 
able engineering data for complete classi- CRA MPS, EL OYSTEMS. 
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fication of the relay type, (b) tests of 
mechanical and electrical properties, (c) 
environmental tests, (d) determination of 
operating and nonoperating life charac- 
teristics 

Relays, Complex Waves. 
Morrow Auto. Control, June, 1957, pp 
34, 25. Application of complex-wave 
testing to a relay in order to simulate in 
flight vibration data 

Field and T-F Emission. Winthrop W 
Dolan and Walter P. Dyke. USAF 
WADC TR 56-578 |AD 118134), Jan., 
957. 104 pp. 21 refs. Investigation 
enussion of electrons from metals 


with respect to basic propertics, control 


Charles T 


and stabilization of emission curre it, ex 
tension of useful life, and possible applica 
tion to electronic devices 

Synthesis of Linear Systems on the 
Basis of Uniform Approximation of Time 
and Frequency Characteristics. R. Kuli 
kowski. Bul. Acad. Polonaise Sci. (War 
saw), No. 2, 1957, pp. 87-93 

The Packaging of Electronic Equip- 
ment; Equipment, Design and Methods 
of Shock Protection. S.C. Schuler. J 
RAeS, May, 1957, pp. 335-344 

Relay Design Targets Set by Missile 


Survey. (Okla. A. & M. Coll., Sth Natl 
Conf. Electromagnetic Relays, Stillwater, 
A pr. 23-25, 1957.) Elec. Mfg., June, 1957, 


pp. 118 126, 334, 336, 338-348 ff. Sum 
mary of papers on relay design, applica 
tion, and testing. Progress is shown in 
standardization, primarily regard to 
terminology and testing definitions 


REVIEW 


Les Radars Tridimensionnels ou Radars 
Volumétriques. \.A. Altovsky. Vitesse 
Speed, No. 5, 1957, pp. 1, Z In French 
Description of a new type of radar in 
which the three coordinates are obtained 
simultaneously from a single station 

Resistor Performance Levels. - Ralph 
A. Osche. Electro» Des., June 15, 1957, 
pp. 32-35. Review of performance char 
acteristics of general purpose composition 
resistors and deposited carbon film resis 
tors. The characteristics 
lytic film resistor 
pared with the other 1 

High Temperature Magnetic Amplifiers 
and Transformers. James R. Walker 
and Max Frank Ele Mfg., June, 
1957, pp. 168 Highlights of an Air 
Force material-component development 
program evaluating 


of a new pyro 
presented and com 


esistors 


gnetic core materi 
als, conductors, insul 
mounting 
techniques 


tion, rectifiers, core 


method ind encapsulation 


Amplifiers 


The Backward Wave Amplifier, a Volt- 
age Tunable Microwave Amplifier. Dan 
iel G. Dow USAF WADC TN 55-566 
[AD 110456|, Sept., 1955 (1957) 
Discussion of the history 
and future possibiliti 
wave amplifier 

Calculating R-C Amplifier Supply Volt- 
ages. Sid Deutsch. Electronic Ind. & 
Tele-Tech, June, 1957, pp. 118, 119, 130 

Reshaiushchii Usilitel’ bez Stabiliziro- 
vannykh Istochnikov Pitaniia. M 


16 pp 
, present status, 
of the backward 


SEPTEMBER, 


Evseev. Avtom. 1 Telemekh., May, 1957, 
pp. 4388-443. In Russian. Description 
of an operational amplifier without 
bilized supply and presentation of theo 
retical and experimental results 

K Teorii Odnopoluperiodnogo Magnit- 
nogo Usilitelia.. R. A. Lipman and |. B 
Negnevitskii Avtom. 1 Telemekh., May, 
1957, pp. 449-465. In Russian 
tation of the theory of half-wave magnetic 
amplifiers and determination of the rela 
tion between design and construction of 
such amplifiers 


Presen 


Antennas 


Developments in Printed Antenna De- 
sign. J. A. McDonough, R. G. Malech, 
and J Kowalsky Electronic Des., June 
1, 1957, pp. 42 45. Application of etch 
ing techniques for flash-mounted aircraft 
antennas 

Slotted-Cylinder Antenna with a Di- 
electric Coating. James R. Wait and 
Walter Mientka. J. Res., June, 1957, pp 
287-290 Analysis of the fields 
produced by an arbitrary slot on a circular 


15 refs 


evlinder having a concentric dielectric 
coating. Expressions for the far-zone 
fields are developed by evaluating the ap 
propriate integrals by means of a saddle 
point method, and numerical results are 
presented for the case of a narrow axial 
slot, for a range of evlinder diams. and 


electrical constants of the coating 


Circuits & Components 


Designing for Reliability. Norman H 
favlor. Proc. TRE, June, 1957, pp. 811 


A 
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the ACADEMY of AERONAUTICS 
has inaugurated two new courses to 
serve the latest needs of AVIATION 


OF SERVICE 
TO AVIATION 


4, 


AIRCRAFT ELECTRONICS TECHNOLOGY 
AIRCRAFT INDUSTRIAL TECHNOLOGY 


* 


These new courses are offered in addition 


to the Industry-Proved courses in 


AIRCRAFT DESIGN TECHNOLOGY 
AIRFRAME & POWERPLANT TECHNOLOGY 
* 
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depends on it... 


Designers and Producers of Air- 


craft Hydraulic and Fuel Valves. 


. . . Nothing is left undone to make the Relief 
Valve in the fuel pump, the Safest, the most 
Dependable, the Lightest valve possible with 
today’s skills and materials. 


Fluid Regulators Corp. is a Major Designer and 
Producer of Relief Valves for jet fuel pumps. 


313 GILLETTE ST. PAINESVILLE, OHIO 
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822. USAF-Army-Navy-supported anal- 
yses of components and of the resulting 
component applications made by the staff 
of the Lincoln Laboratory over a period of 
several years, and description of the design 
method developed there. Includes a de- 
tailed illustrative example of a high-speed, 
vacuum-tube flipflop. 

A High Input Impedance Transistor 
Circuit. Philip J. Anzalone. Electronic 
Des., June 1, 1957, pp. 38-41. Method 
for increasing the obtainable input impe- 
dance orders of magnitude beyond that 
observed for conventional transistor cir- 
cuits. 

Junction-Transistor Bootstrap Linear- 
Sweep Circuits. K. P. P. Nambiar and 
A. R. Boothroyd. (JEE Paper 2228 R.) 
Proc. IEE, Part B, May, 1957, pp. 293 
306. Description of circuits for which de- 
viations from perfect sweep linearity of 
much less than one per cent are estimated 
to be possible. Includes description of a 
particularly precise monostable circuit 
and investigation of the limitations im- 
posed on circuits by the frequency-de 
pendent properties of the transistors. 

Poles and Zeros Speed Circuit Analysis. 
W.A.Scism. Electronic Ind. & Tele-Tech, 
June, 1957, pp. 114, 115, 441, 444 


Communications 


Experience with 
Mobile Equipment. R. Richardson, O. 
Eness, and R. Dronsuth. Proc. JRE, 
June, 1957, pp. 823-829. 10 refs. Army- 
supported description of an experimental 
\.H.F. single-sideband equipment used for 
performance comparison with narrow- 
band FM equipment. Includes discussion 
of problems associated with transmitter 
design and power, pilot carrier recovery, 
sideband detection, a.g.c. response time, 
and ignition noise suppression. 

“Big Talk’? Links SAC’s Bomber 
Forces. Collins Signal, Summer, 1957, 
pp. 4-7. Description of single-sideband 
(SSB) radio equipment used to monitor the 
B-52 round-the-world flight. 


Single-Sideband 


Construction Techniques 


The Reliability Factor in Relay Appli- 
cations. John Vetrano. Auto. Control, 
June, 1957, pp. 26, 27. Discussion in 
terms of designing to specifications, in- 
spection, environmental testing, and _ re- 
porting on field performance. 

Cooling Packaged Electronic Equip- 
ment. II—Selecting the Method of Cool- 
ing. A. Donald Hay. Electronic Des., 
June 1, 1957, pp. 48-51. Discussion of 
forced-air cooling, and its advantages and 
limitations. Also mentioned are direct 
liquid cooling and vaporization cooling. 

Packaging Considerations with Semi- 
conductors. W. H. Klippel. Elec. Mfg., 
June, 1957, pp. 112-117, 374-882.  Practi- 
cal solutions to problems associated with 
miniaturization of electronic subassem- 
blies. The solutions are based on com- 
puter design experience. 


Electronic Tubes 


A Study of Environmental Temperature 
and Pressure Effects on the Plate Dissipa- 
tion Rating of Receiving Tubes. Appen- 
dix I—Maximum Bulb Temperature and 
Plate Temperature Confidence Limits for 


Electron Tube Type 5654/6AK5W. Bern- 
hard M. Schmidt. USAF WADC TR 
53-433, Pt. 2 [AD 110553], Dec., 1955. 
37 pp. Presentation of extrapolation 
curves based on experimental results ob- 
tained from two or three samples of spe- 
cially constructed tubes, and derivation of 
an empirical method useful for the ad- 
vance prediction of maximum bulb tem 
perature of a receiving tube from knowl- 
edge of the total power input and the ex 
pected environmental temperature 

The Hyperbolic Field Tube, a Cathode 
Ray Tube for Multiplication in Analogue 
Computers. W. Schmidt. (ZAP, 1956, 
pp. 69-75.) Gt. Brit., RAE Lib. Transl 
646, Mar., 1957 


13 pp 


Magnetic Devices 


Ferrites—1957. Lawrence G. Rubin 
Electronic Des., June 1, 1957, pp. 20-23 
Discussion of composition and material 
properties, along with possible applica 
tions. 

Ferrites at Microwaves. P. E. V. Allin 
Electronic Eng., June, 1957, pp. 292-296 
Discussion of principles, applications, and 
performance of nonreciprocal microwave 
ferrite devices 

Nonmetallic Ferromagnetic Materials. 
II—Low Loss High Temperature Ferrites, 
John M. Blank. III —Ferrite Single Crys- 
tals, Aaron P. Griefer and Gerald G 
Palmer. IV—The NiO-Fe.0; System, 
Gerald G. Palmer and James P. Dietz 
V—Ferrite Delay Lines, Gerald G. Pal- 
mer, Robert W. Johnston, Harold W 


Katz, and Robert E. Schultz. VI—Ferrite 
Measurements Program, Robert E 
Schultz and Harold W. Katz. VIII—Loss 
Studies in Ferrites, Nathan Schwartz and 
Aaron P. Greifer USAF WADC TR 
56-274, Pts. 2, 3, 4, 5, 6, 8 [AD 110611; 
110615; 110617\, Dec 15, 1955 (Jan., 
1957). 24; 17; 22; 86; 93; 30 pp. 25 


refs. 

An Investigation of Some Barium Ti- 
tanate Compositions for Transducer Ap- 
plications. D. Schofield and R. F. Brown 
Can. J. Phys., May, 1957, pp. 594-607 


Networks 


Design of Mixers Using Conductance 
Curves. K. A. Pullen, Jr 
Des., June 1, 1957, pp. 32-35 

A Network Theorem. E. Green. Mai 
cont Rev., 2nd Quart., 1957, pp. 35-38 
Presentation of theory for a symmetrical 
network with equal 
tions. Discussion includes a general solu 
tion for networks having a maximally flat 
or Chebyshev type of response 

A 16kc/s Amplitude Modulator Em- 
ploying Envelope Feedback. Kk. G. Cor- 
less. Electronic Eng., June, 1957, pp 
287-290 

Avalanche Flow Line Analysis. Rich 
ard B. Hurley. Electronic Ind. & Tele- 
Tech, June, 1957, pp. 101, 102, 437, 438 
Study to show how avalanche multiplica 
tion can be included in the equations of 
Evers and Moll and how flow-line diagrams 
may be extended in scope to cover ava- 
lanche. 

Topological Analysis of Linear Nonre- 
ciprocal Networks. Samuel J. Mason 
Proc. IRE, June, 1957, pp. 829-838 
USAF-Army-Navy-supported re-examina- 
tion of Kirchhoff and Maxwell's topological 


Electronic 


resistance termina- 


REVIE 


PREMS ER, 


methods for the analysis of reciprogaj 
branch networks in order to extend these 
methods to nonreciprocal networks and tg 
keep the topological relationships as sim. 
ple as possible. The theory developed js 
proved, and application of the techniques 
to practical circuit-analysis problems js 
illustrated. 


Noise and Interference 


Theory and Experiments on Shot Noise 
in Semiconductor Junction Diodes and 
Transistors. W. Guggenbuehl and M. J, 
O. Strutt. Proc. IRE, June, 1957, pp, 
839-854. 27 refs. Presentation of a 
general theory for noise in the region of 
low-level injection currents as dependent 
on frequency, and experimental curves at 
high-level injection. 

Noise in Negative Feedback Amplifiers, 
C. N. W. Litting. Electronic & Radio 
Engr., June, 1957, pp. 219-223. Analysis 
of noise originating in the input circuit and 
other points in an amplifier. The effect of 
negative feedback under various conditions 
is considered, and it is concluded that un- 
der certain conditions a great improvement 
in signal-to-noise ratio may be obtained 
by using feedback. 


Semiconductors 

Visualizing Transistor Principles. Oscar 
E. Pierson. Western Union Tech. Rev., | 
July, 1957, pp. 100-110. Discussion of 


the physical principles behind transistor 
operations 

The High Current Limit for Semicon- 
ductor Junction Devices. Neville H 
Fletcher. Proc. IRE, June, 1957, pp 
862-872. 26 refs. Derivation of equa 
tions relating carrier densities on either 
side of a forward-biased junction. These 
equations are applied to derive the for- 
ward characteristics of two diode types 
and to consider the dependence of emitter 
efficiency on current density for alloy 
junction transistors. 

Theory of Isothermal Galvanomagnetic 
and Thermomagnetic Effects in Semicon- 
ductors. F. G. Bass and I. M. Tsidil’- 
kovskii. (Zhurnal Experimental’noi i Teo- 
reticheskoi Fisiki, Oct., 1956, pp. 672-683.) 
Soviet Physics-JETP, May, 1957, pp. 565 
574. 10 refs. Translation. Considera- 
tion of the case of intermediate and strong 
magnetic fields for various types of inter- 
action of the carriers with the crystal lat- 
tice. Includes determination of the fea- 
tures of the galvanometric and thermomag- 
netic effects that depend on the statistics 
and on the scattering law. 

Point-Junction Transistors. W. Rosii- 
ski and J. Pultorak. Bul. Acad. Polonaise 
Sci. (Warsaw), No. 2, 1957, pp. 95-98. 
Description of the design difficulties as- 
sociated with the point-junction transistor, 
its advantages, and its characteristics 


Telemetry 

Redstone In-Flight Telemetering. 
Charles T. N. Paludan. Missiles @ 
Rockets, June, 1957, pp. 126, 128 Dis- 
cussion on four required measurements 
from the flight-test program, the type of 
gages used, and special design problems 

Staticheskoe Peredaiushchee Ustroistvo 
Chastotno-Impul’snoi Sistemy Teleiz- 
mereniia. A.M. Pshenichnikov. Avtom 
i Telemekh., May, 1957, pp. 445-448. In 

(Continued on page 14)) 
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Hughes Test Stand 

has built-in test equipment 
Functions as air-transportable 
work stand in service 


we HONEVCOME PANELS 


provide 1. High Strength-Weight Ratio 2. High Rigidity-Weight Ratio 3. High Fatigue Resistance 


ro HUGHES Test Stands 


Front of Test Stand is removable: Armament control systems, radar systems, 
4 es se pbs as shown, computer program equipment, and other types 
Flip-out shelf is handy of electronic systems are easily tested and 
accessory feature during testing. quickly serviced by use of these unique, 
air-transportable honeycomb panel test stands 
produced by Swedlow Plastics Company to the 
specifications of Hughes Aircraft Company. 


Hughes Aircraft Co. Test Stand Sides, bottom, and top are of Swediow aluminum 
is equipped with skids on bottom, 


Seadetaliadlis aides for ensy handling : honeycomb material between sheet aluminum 
Approximately 30” x 40”, closed. . . faces. Each cabinet contains sub-assemblies and 

the test equipment necessary for checking out 
the particular portion of the electronic system it 
houses. These sub-assemblies are mounted 
on racks that slide into the cabinet, and are kept 
ready as spares for instant replacement in the 
operating system whenever required. 


These units, designed by Hughes for use of 
Sub-assemblies Air Force Squadron Shop personnel, are also 
are’mounteéd on racks, 2 
Slide in and out used extensively for training of personnel, 
because they permit operation of the airborne 
electronic equipment “on the ground.” In addition 
to their extreme flexibility and wide range of 
use they feature compactness, light weight and 
rugged construction, protection against 


shock, vibration, fungus, heat, and water. 

Work surfaces are flat, 

rigid and insulated 

to protect against 

electrical shorting of circuits 


Your inquiries on specific applications for 
honeycomb core or fabricated honeycomb core 
parts are invited. Please Refer to Dept. 13 


Swediow aluminum honeycomb material is 


P LA STI o Ss Cc Oo M PA N Y available in a variety of core designs, sizes, and 


thicknesses for applications such as Partition 
Panelling, Flooring, Stabilizers, Missile Fins, 
Tow Targets, Tail Assemblies, Ducting, 
‘ Pressurized Tanks, Radar Vans, Microwave 
Reflectors, Electronic Gear Housings, Heat 
Los Angeles, California » Youngstown, Ohio Exchangers, etc. 
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Specifically designed to meet critical military 
and industrial computer applications 


RCA-2N404, RCA-2N269-—feature a maximum collector-to-emitter saturation 
“bottoming” voltage of only 150 millivolts with a current gain of 30. This 
feature makes possible the design of stable “on” circuits and allows highly 
flexible design of digital equipment. Specification of Ico at 80 C as well as 

at 25 C permits the design of “off” circuits which are stable (absolute) for wide 
variations in temperature. A new method of controlling switching-time is 
achieved by controlling the maximum stored charge in the base region. 
Circuits using RCA-2N404 and -2N269 can thus be designed to have predictable 
switching speed and complete unit-to-unit interchangeability 


RCA-2N398-—features an exceptionally high collector voltage rating which now 
permits the design of neon-indicator circuits where the transistor is capable 
of directly switching the total firing voltage of the indicator lamp. This 
simple circuit design provides for improved system reliability. The high 
collector voltage rating is also useful in the design of other high-voltage “on-off” 
control circuits such as relay pullers, incandescent lamp drivers, and 

direct indicating counters. 


For information on how to apply COMPUTER TRANSISTORS in your 
designs, contact the RCA Field Representative at the RCA Field Office nearest 
you. For technical bulletins, write RCA Commercial Engineering, 

Section I-S7-NN, Somerville, N. J. 


SEMICONDUCTOR DIVISION 
© RADIO CORPORATION OF AMERICA 


Somerville, New Jersey 
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MEDIUM-SPEED 
SWITCHING TRANSISTORS 


RCA-2N404 (JETEC Size Group 30 
Case), and RCA-2N269 


® have high current gain 


e provide reliable operation over 
wide temperature range 


e have controlled stored charge 


105-VOLT SWITCHING 
TRANSISTOR 


RCA-2N398 
e uses JETEC Size Group 30 
Case designed for automation 
requirements 
improves system reliability 
simplifies neon-indicator 


TECHNICAL DATA—RCA-2N404 and RCA-2N269 


Collector 
Max. Ratings Ve le Dissipation 
100 ma 120 mw at 25°C 
35 mw at 55°C 
10 mw at 71°C 
Characteristics* (at ambient temperature of 25°C unless otherwise specif 
Typical Range Value 
Values =| Min Max 


100mv 
12Mc 


800 


1 


TECHNICAL DATA—RCA-2N398 


Collector 
Max. Ratings Ve Ic Dissipation 
100 ma 50 mw at 25°C 
10 mw at 55 C 


Characteristics* (at ambient temperature of 25 °C unless otherw 


Typical Range Va 
Values Min 


105 volts 


“All voltage values are given with respect to the base, unless otherwise specified 


East: 744 Broad Street, Nework, N. J. 
HUmboldt 5-3900 
Midwest: Suite 1181, Merchandise Mart Plaza 
Chicago, III. WHitehall 4-2900 
West: 6355 E. Washington Boulevard, 
Los Angeles, Calif. RAymond 3-836! 
Gov't: 224 N. Wilkinson Street, Dayton, Ohio 
HEmlock 5585 
1625 °'K"' Street, N. W., Washington, D.C 
District 7-1260 
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IN T E R 


NATIONAL 


AERONAUTICAL ABSTRACTS 
A Review of Worldwide Scientific and Technical Literature 


Selected and prepared by the IAS Staff from currently released material received in 


the IAS Library. 


This research was supported in whole or in part by the United 


States Air Force under Contract No. AF 419(638)-185 monitored by the AF Office of 
Scientific Research of the Air Research and Development Command. 


The literature abstracted in this section is available through the lending or photo- 
copying services of the IAS Library, New York. 


PUBLISHED MONTHLY BY THE AERONAUTICAL ENGINEERING REVIEW 
Official Publication of the Institute of the Aeronautical Sciences, 2 East 64th Street, New York 21, N.Y. 


Volume 2, Number 9 


ACOUSTICS, SOUND, & NOISE 


THE TECHNICAL POSSIBILITIES OF REDUC- 
ING THE NOISE OF JET AIRCRAFT. E. J. Rich- 
ards. Shell Av. News, May, 1957, pp. 19-24. Dis- 
cussion starting from an explanation of the nature 
of jet noise in terms of its acoustic type of source 
(quadrupole) and the significant physical factors 
emerging from consideration of Lighthill's equa- 
tion. The four basic means for reducing jet noise 
- a) reduction of the engine power, b) reduction of 
the jet exit velocity, c) modification of the jet shape 
and d) reorientation of the flight plan or ground test 
stands - are described and evaluated, and it is 
pointed out that present knowledge of noise-produc 
ing mechanism is such that it is possible, from a 
scientific point of view, to design devices capable 
of reducing noise in flight and on the ground to 
about the level prevailing before the introduction of 
jet airliners. 


NOISE SURVEY OF A FULL-SCALE SUPER- 
SONIC TURBINE-DRIVEN PROPELLER UNDER 
STATIC CONDITIONS. Max C. Kurbjun, US, 
NACA TN 4059, July, 1957. 20 pp. Measure- 
ments of overall sound-pressure levels and fre- 
quency spectra for the noise emitted at a 100-ft, 
radius from a full-scale, 7. 2-ft, -diam., 3,500- 
¥.p.m., three-blade supersonic propeller mounted 
on a turbine-driven aircraft. Results are compared 
with those obtained fer a prepeller of conventional 
design, 


AERODYNAMIC MIXING IN A HIGH-INTENSITY 
STANDING-WAVE SOUND FIELD. W. R. Mick- 
elsen and L. V. Baldwin. (ASA 2nd Internatl. 
Cong., Cambridge, Mass., June 17-23, 1956.) 
ASA J., Jan., 1957, pp. 46-49. Theoretical and 
experimental investigation of the effect of a trans- 
verse sound field on the temperature field down- 
stream from a line source of heat. Results indi- 
cate that, in moderately intense sound fields, the 
temperature field is affected only in the time-mean 
sense; in intense sound fields, the heat wake is 
substantially deformed so that both the time-mean 


123 


iSeptember, 1957. 


and instantaneous temperatures are considerably 
reduced. 


SOME EXPERIMENTS RELATED TO THE 
NOISE FROM BOUNDARY LAYERS. H. H. Hub- 
bard. (ASA 2nd Internatl. Cong., Cambridge, 
Mass., June 17-23, 1956.) ASA J., Mar., 1957, 
pp. 331-334. 2l refs. Correlation of wind-tunnel, 
rotating-disc, helicopter-rotor, and in-flight data 
to provide evidence regarding the mechanism of 
noise generation in the boundary layer and to show 
how the noise varies as a function of velocity, den- 
sity, and surface roughness. The relative impor- 
tance of the boundary-layer noise and the noise 
from the power plant in high-speed jet aircraft is 
discussed. Three aspects of the aerodynamic 
noise problem are considered: noise in the interior 
spaces of the aircraft, fluctuating surface pres- 
sures which may excite vibrations in the aircraft 
structure, and the noise radiated outward in space 
and away from the rotating aerodynamic surfaces. 


NOISE TRANSMISSION FROM BOUNDARY 
LAYER PRESSURE FLUCTUATIONS. R. H. 
Kraichnan. ASA J., Jan., 1957, pp. 65-80. 16 
refs. WADC-supported theoretical investigation of 
noise spectra radiated by the vibration of thin, 
stiff, flat plates under the action of turbulent bound- 
ary-layer pressure fluctuations. The transmitted 
radiation investigated arises from the streamwise 
convection of quasi-static pressure fluctuations by 
the steady flow and is critically influenced by the 
dispersive character of transverse wave propaga- 
tion in the plates. Results are obtained for the 
dependence of transmission on Mach Number and 
on plate parameters including mass/unit area, size 
of independent plate sections, stiffness, and damp- 
ing factors for various vibrational modes; and for 
the dependence of the transmitted spectrum shape 
on boundary-layer thickness. Several possible 
methods for reducing noise transmission are noted. 


ON THE REFLECTION OF SOUND AT AN 
INTERFACE OF RELATIVE MOTION. f. W. 
Miles. ASA J., Feb., 1957, pp. 226-228. Theo- 
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retical investigation of the reflection of a plane 
wave of sound at an interface between two perfect 
fluids. Results indicate that previous predictions 
of Rudnick, Keller, and Franken and Ingard are in 
error due to improper boundary conditions, and 
that, in addition to the possibility of total reflection 
in some range of angles of incidence at all finite, 
relative speeds, there exists the possibility of a 
reflection coefficient exceeding unity for sufficiently 
high supersonic speeds; in particular, resonance 
may occur at one or more angles of incidence. 
Treatment includes discussion of the question of 
stability of the vortex sheet separating the two 
fluids. 


SCATTERING OF SOUND BY SOUND. P. J. 
Westervelt. ASA J., Feb., 1957, pp. 199-203. 
WADC-supported analysis of the interactions of 
two or more sound waves passing through a com- 
mon region in a perfect fluid. A source function is 
obtained for the lowest order scattering process 
‘which is quadratic in the primary field variables. 
This function is rewritten in a form which demon- 
strates that no scattered waves exist outside the 
region of interaction of two sound beams intersect- 
ing at right angles. The interfering effect of pseu- 
do-sound, induced by radiation pressure, is sug- 
gested.as an explanation for the results of Ingard 
and Pridmore-Brown. 


ACOUSTIC RADIATION FROM A STATIONARY 
CYLINDER IN A FLUID STREAM (AEOLIAN 
TONES). B. Etkin, G. K. Korbacher, and R. T. 
Keefe. (ASA 2nd Internatl. Cong., Cambridge, 
Mass., June 17-23, 1956.) ASA J., Jan., 1957, pp. 
30-36. 19 refs. Application to the flow past a cir- 
cular cylinder of the equation for the radiated 
sound associated with body forces in a fluid. Quali- 
tative verification of the theoretical results is ob- 
tained from subsonic wind-tunnel tests with the 
microphone located both inside and outside the tun- 
nel. Overall sound-pressure levels and sound 
spectra are measured with various cylinders 
mounted in the test section. The sound field is 
found to be related to the oscillating lift and drag 
forces acting on the cylinder. 


ACOUSTICAL CHARACTERISTICS OF OSCILLA- 
TING JET-EDGE SYSTEMS IN WATER. J. B. 
Brackenridge and W. L. Nyborg. ASA J., Apr., 
1957, pp. 459--463. 15 refs. USAF-Navy-support- 
ed observations on the sound radiated by a self- 
excited underwater jet-edge system, in whicha 
flat jet of water impinges on the sharp edge of a 
wedge or blade. Comparison is made between the 
sound (edge tones) generated when a rigid wedge is 
used and that when a fixed-free vibrating blade 
is employed. A characteristic kind of resonance is 
found, similar to that reportéd by others for analo- 
gous systems in air. 


AERODYNAMICS 
Aerothermodynamics 


THE LAMINAR BOUNDARY LAYER WITH DIS- 
TRIBUTED HEAT SOURCES OR SINKS. P. L. 
Chambré. Appl. Sci. Res., Sect. A, No. 5-6,1957, 
pp. 393-401. 15 refs. ONR-supported examination 
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of the thermal boundary layer with distributed heat 
sources or sinks. The problem is reduced to the 
solution of an infinite system of ordinary linear dif. 
ferential equations. A basic connection between 
the problem considered and a certain class of three- 
dimensional boundary-layer flows is pointed out and 
utilized. The analysis is illustrated by an example 
which indicates pronounced effects on the tempera- 


ture distribution due to the presence of sources or 
sinks. 


THE EFFECT OF HEAT TRANSFER ON INTER- 
ACTIONS INVOLVING LAMINAR BOUNDARY LAY- 
ERS. K. N. C. Bray. Gt. Brit., ARC CP 339, 
1957. 7 pp. Extension of Crocco and Lees! theory 
to account for heat-transfer effects in boundary - 
layer/shock-wave interactions and on boundary- 
layer separation. The Mach Number change which 
causes laminar-boundary-layer separation at large 
Reynolds Numbers is calculated as a function of 
wall temperature, A comparison is made between 
the effects of wall cooling and boundary-layer suc- 
tion, as means of delaying separation. Suggestions 
are made for further application of the method, 


Boundary Layer 


AN EXPERIMENTAL INVESTIGATION OF LAM- 
INAR BOUNDARY LAYER PROFILES IN A WEAK 
ADVERSE PRESSURE GRADIENT AT AN INCIDENT 
MACH NUMBER OF THREE. E. A. Racicot. UTIA 
Rep. 46, Mar., 1957. 34pp. 25 refs. Pitot-tube 
tests in which the pressure gradient is obtained 
through the use of an inward-curving wall located 
immediately downstream of a Mach 3 supersonic 
nozzle, From this wall a family of coalescing 
wavelets cross the flow to be reflected at a flat 
plate which extends under the laminar boundary 
layer being tested. The profiles are compared 
with those predicted by Low's theory. 


ON HARMONIC FUNCTIONS SATISFYING A 
MIXED BOUNDARY CONDITION WITH AN APPLI- 
CATION TO THE FLOW PAST A POROUS WALL. 
L. C. Woods. Appl. Sci. Res., Sect. A, No. 5-6, 
1957, pp. 351-364. Solution for the general prob- 
lem of determining an analytic function subject to 
a linear relation between its real and imaginary 
parts on a single boundary. The method used in- 
volves reducing the general problem to two simul- 
taneous Dirichlet problems. The flow past an infi- 
nite wall, the porosity of which varies along its 
length, is calculated as a simple example, and the 
theory of an airfoil in a slotted tunnel is outlined. 


AN INTEGRAL SOLUTION TO THE FLAT-PLATE 
LAMINAR BOUNDARY -LAYER FLOW EXISTING 
INSIDE AND AFTER EXPANSION WAVES AND AFT- 
ER SHOCK WAVES MOVING INTO QUIESCENT 
FLUID WITH PARTICULAR APPLICATION TO THE 
COMPLETE SHOCK-TUBE FLOW. R. L. Trimpi 
and N. B. Cohen. US, NACA TN 3944, June, 1957. 
180 pp. 25 refs. Method for solving the two-dimen- 
sional unsteady laminar boundary layer existing at 
all points in an air-air shock tube utilizing an ex- 
tension of the Karman-Pohlhausen method. The 
Prandtl unsteady-boundary-layer equations are in~- 
tegrated normal to the surface bounding the flow, and 
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are transformed into a conical coordinate system. 
The resulting hyperbolic differential equations are 
integrated in closed form for flow behind shock 
waves and by numerical methods for the flow inside 
or following expansion waves. Anintegral technique 
is applied at the discontinuities existing at the trail- 
ing edge of the expansion fan and at isotropy discon- 
tinuities, in order that the characteristic solution 
may proceed across these discontinuities. 


Control Surfaces 


R.A. E. HIGH-SPEED WIND-TUNNEL TESTS 
OF THE TRAILING-EDGE CONTROLS ON A 
DELTA WING WITH 52-DEG SWEEPBACK. K. W. 
Newby. Gt. Brit., ARC R&M 2999, 1957. 22 pp. 
BIS, New York, $1.17. Test results which indicate 
that, for a Cy, of 0.2 to 0.3, there is no appreciable 
reduction of effectiveness on any control below 
Mach 6.87. For Mach 0.94, all controls lose 50% 
of their effectiveness in pitch and roll. At higher 
incidence, reductions in effectiveness occur, par- 
ticularly near Mach 0.87, but are mostly associated 
with the effects of control deflection at tip stalling. 
The pitching-moment characteristics show that 
cropping the pointed wing tip alleviates the tip stal- 
ling as expected. 


Fluid Mechanics & Aerodynamic Theory 


AN EXPERIMENTAL INVESTIGATION OF THE 
FLOW OVER SIMPLE TWO-DIMENSIONAL AND 
AXIAL SYMMETRIC BODIES AT HY PERSONIC 
SPEEDS. I. E. Vas, S. M. Bogdonoff, and A. G. 
Hammitt, Princeton U., Dept. Aero, Eng. Rep. 
382 (USAF WADC TN 57-246) [AD 130826], June, 
1957, Study to determine the inviscid shock shape 
and pressure distribution about thick two-dimen- 
sional and axially symmetric bodies. Details are 
obtained in the Princeton University helium hyper- 
sonic tunnel for flat and semicircular leading edges 
at Mach Numbers between ll and 19. From the 
Schlieren pictures, the shock shape, detachment 
distance, and sonic point on the shock are found. 
Similiar pressure distributions are obtained for 
corresponding two-dirnensional and axially symme- 
tric bodies, 


EXPERIMENTAL INVESTIGATIONS OF THE 
SUPERSONIC FLOW PAST A CIRCULAR CYLIN- 
DER BY THE MACH-ZEHNDER INTERFERO- 
METER. Shigeo Uchida and Michiru Yasuhara. J, 
Japan Soc, Aero. Eng., June, 1957, pp. 1-7. 

In Japanese. Description of a new method for ad- 
justing fringes of the Mach-Sehnder interfero- 
meter by means of a pentaprism, a small quantity 
of mercury, and a telescope; and experimental in- 
vestigation using an intermittent wind tunnel with 
edryer. The pressure distribution aleng the sur- 
face of the cylinder and the streamline in the flow 
field are measured and compared with other obser- 
vations and theoretical predictions. 


INVISCID HYPERSONIC FLOW PAST BLUNT 
BODIES. S. H. Maslen and W. E. Moeckel. J. 
Aero. Sci. , Sept., 1957, pp. 683 - 693, lI refs. 
Presentation of two methods for calculating the 
flow field between a blunt body and the shock asso- 
Ciated with it for the case of hypersonic flow. Real 


gas effects are taken into account in the solutions 
which consider only symmetric flows, i.e., sym- 
metric bodies at zero incidence, One method con- 
sists in tracing successive stream tubes around the 
body and leads to iterations on the initially assumed 
position of the shock. The second is an integral 
method closely analagous to the Karmadn-Pohl- 
hausen procedure for boundary layer. A distinc- 
tion is made between round- and flat-nosed bodies, 
and both cases are discussed, Includes calculation 
of a specific example corresponding to a re-entry 
missile situation. 


ON THE FLOW OVER A FINITE WEDGE IN THE 
LOWER TRANSONIC REGION. Hideo Yoshihara. 
J. Aero. Sci., Sept., 1957, pp. 661-665. Analysis 


using the Karman-Guderley transonic approxima- 
tion, The hodograph transformation is made to 
linearize the flow differential equation and a wedge 
profile is selected in order to obtain, as far as pos- 
sible, known boundaries in the hodograph plane. 

The complete solution is obtained by an iterative 
process in which all boundary and jump conditions 
are fulfilled. The location of the terminating shock 
wave is computed as well as the pressure distribu- 
tion. 


DRUCKVERTEILUNGEN ANGESTELLTER EBE- 
NER PLATTEN MIT ANGENAHERTEM TOTWAS- 
SEREINFLUSS. G. Junclaus. ZFW, June, 1957, 
pp. 172--177. In German. Analysis of flow around 
a kinked plate with a linear increase in thickness 
from the kink. Velocity distribution and lift coef- 
fient are given in complete terms. The calculations 
are applied to the flat plate with a split flap and to 
an approximate estimation of the wake boundaries 
and the loss of lift due to separation of the flow. 


MEASUREMENTS OF PRESSURE FLUCTUA- 
TION IN THE WAKE OF CYLINDER. Yasujiro 
Kobashi. J. Phys. Soc. Japan, May, 1957, pp. 
533-543. 14 refs. Experimental investigation us- 
ing a new apparatus especially constructed for ob- 
serving pressure fluctuations in turbulent flow. A 
condenser microphone is used as a transducer with 
a ratio discriminator in the construction, and the 
apparatus is calibrated by means of von Karman 
vortices produced by a circular cylinder. The 
Helmholtz resonance and the loss in the pressure 
duct are compensated electrically by a band-rejec- 
tion filter and a high-frequency booster. Using the 
apparatus alone, the overall frequency response of 
the pressure-measuring apparatus is made flat be- 
tween 50 and 1,500 cps. In combination with a 
single rotary-type hot-wire anemometer, the ap- 
paratus is used to determine the intensity of the 
static-pressure fluctuation as well as the correla- 
tion between pressure and velocity fluctuation. 


SOME INTEGRATED VOLUME PROPERTIES 
IN LINEARIZED FLOW AND THEIR CONNECTION 
WITH DRAG REDUCTION AT SUPERSONIC SPEEDS. 
Appendix A, B - VOLUME OF ADDITIONAL AP- 
PARENT MASS IN INCOMPRESSIBLE FLOW. Ap- 
pendix C - SOME MEAN VALUE PROPERTIES OF 
TWO-DIMENSIONAL POTENTIAL FLOW. Appen- 
dix D - PSEUDO VOLUME FOR LIFT ELEMENT. 
Z. O. Bleviss. Douglas Rep. SM-19469, Feb., 
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1956. 58 pp. Derivation of the basic formula rela- 
ting the volume of a linearized body to the strength 
of the singularity distributions (elements of lift, 
side force, and volume) by means of continuity. 
Some integrated volume properties are proved and 
it is shown that the "average pseudo volume"! for 
any given distribution of transverse forces and any 
specified streamwise axis is equal to a certain total 
body volume associated with the forces and the axis. 
Using Hayes' method, it is further shown that the 
spatial body volume density distributions due to 
transverse forces can be projected along Mach 
planes onto a specified streamwise axis to give the 
streamwise distribution along the axis for all angu- 
lar positions on Hayes!’ distant control surface. 


THE HYDRODYNAMIC STABILITY OF HELIUM 
I! BETWEEN ROTATING CYLINDERS. I, Il. S. 
Chandrasekhar and R. J. Donnelly. Royal Soc. 
(London) Proc.Ser. A, July 23, 1957, pp. 9--36. 
12 refs. Theoretical investigation based on two 
assumptions regarding the mutual friction force, 
F, between the normal and the super-fluid compon- 
ents of the liquid. The hydrodynamic problem is 
solved for the case when the two cylinders (of radii 
R, and R32) are see in the same direction and 
(R2-R)) 1/2 (R,+R The characteristic-value 
problems sesutlen ot the above study are solved 
correctly with respect to the boundary conditions 
which must be satisfied, and the nature and origin 
of the-two types of instabilities occurring in this 
problem are further examined by considering the 
growth rate of small perturbations. 


STUDIES ON THE HYPERSONIC FLOW USING 
A DOUBLE-DIAPHRAGM SHOCK TUBE. Fumio 
Tamaki and Kim Chul-Soo. J. Phys. Soc. Japan, 
May, 1957, pp. 550-555. 12 refs. Investigation of 
flow past elliptic-nosed plates using a flow of Mach 
Number 6.4 with a duration of 1 millisec., obtained 
by means of a specially devised shock tube having 
two partition diaphragms for generating a hyper- 
sonic flow free from air liquefaction. Axis ratios 
tested are 8, 1 (semicircular nose), and 0 (square- 
nose). Pressure distribution over the surface and 
head drag coefficient are determined by using a 
Mach-Zehnder interferometer. 


INTERACTION OF A PLANE SHOCK AND OB- 
LIQUE PLANE DISTURBANCES WITH SPECIAL 
RE FERENCE TO ENTROPY WAVES. Che-Tyan 
Chang. J. Aero. Sci., Sept., 1957, pp. 675-682. 
10 refs. Theoretical investigation, the results of 
which indicate that three kinds of disturbances ex- 
ist in the perturbed field downstream of the shock, 
as a result of the interaction - an entropy mode, a 
vorticity mode, and a sound mode. It is shown 
that the nature of the sound wave generated depends 
on the orientation of the upstream disturbance: with- 
in certain orientations of this disturbance, the sound 
‘waves attenuate; beyond these orientations, they 
have constant amplitudes, Only when the down- 
stream sound waves are attenuated does a phase 
shift occur in the entropy disturbance across the 
shock, Includes an illustrative example for the 


interaction between a plane normal shock and a 
sinusoidal entropy wave. 
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INTERACTION OF A SHOCK WAVE WITH A 
WIRE SCREEN. W. J. Franks, UTIA TN 13, May, 
1957. 39 pp. 14 refs. Shock-tube investigation of 
the head-on collision of a plane shock wave with a 
wire-mesh screen inair. Interferometric and wave. 
speed camera studies enable the resulting wave sys- 
tem and detailed flow parameters to be determined 
for both nonchoked and choked flow through the 
screens, Nonchoked flow occurs at low-incident 
shock strength, and under these conditions the wave 
system consists of a reflected shock and a trans- 
mitted shock followed by a contact surface, With 
choked flow through the screens at higher incident 
shock strengths, the flow expands to supersonic 
speed behind the screen, and this supersonic region 


is terminated by a normal shock moving downstream, 


Simple one-dimensional models are proposed for 
nonchoked and choked cases on the basis of the 
observed wave systems. 


ON THE MIXING THEORY OF CROCCO AND 
LEES AND ITS APPLICATION TO THE INTERAC- 
TION OF SHOCK WAVE AND LAMINAR BOUNDARY 
LAYER. I - GENERALS AND FORMULATION. 
Sin-I Cheng and K. N. C. Bray. Princeton U. Dept, 
Aero. Eng. Rep. 376(AFOSR TN 57-283) [AD 132354], 
May, 1957, 66 pp. 20 refs. Evaluation of three 
semiempirical functions, in terms of which the 
Crocco-Lees theory treats the growth of a boundary 
layer. Three simple approximate solutions are de- 
veloped for the equations involved in the application 
of the theory to laminar and turbulent layer shock- 
wave interactions. Then an exact solution is found 
numerically for a laminar boundary layer at a pe 
Number of 2, an initial Reynolds Number of 10 
for five shock strengths giving deflection angles = 
tween 2° and 4.2°. The above procedure is applied 
to the problem of determining the critical strength of 
the shock wave required to produce incipient separa- 
tion of a laminar boundary layer in a flat plate for 
the Reynolds Number and Mach Number range in 
which the laminar boundary layer usually occurs. 


EXPERIMENTAL STUDIES ON THE STABILITY 
OF THE TRANSONIC FLOW PAST AIRFOILS. 
Fumio Tamaki. J. Phys. Soc. Japan, May, 1957, 
pp. 544-549. Measurements using a Mach-Zehnder 
interferometer and a rotating-drum camera to de- 
termine local flow fluctuations near an airfoil sur- 
face in the speed range near the critical Mach 
Number. Airfoils tested include the Tomotika-Ta- 
mada, the NACA-0012, and a 10%-thick elliptical 
cylinder. Results indicate that amplitude and 
frequency of oscillation appearing when the local 
sonic speed is exceeded on the surface depend on 
the profile shape. In the cases of the Tomotika- 
Tamada and the NACA-0012 airfoils, the oscillation 
is of small amplitude and high frequency when the 
maximum local Mach Number on the surface is not 
much above unity, and the time-mean pressure 
distribution on the surface is smooth and shows no 
appreciable distortion due to shock waves. 


STATISTICAL STUDIES ON THE TURBULENT 
STATE OF MOTION. I- KINEMATICS. Hans 
Gebelein and Erik Svenson. USAF OSR TN 57-278 

AD 126539], Mar., 1957. 42 pp. Analysis to de- 
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termine the pressure, the local velocities with 

their dyadical products and their gradients, and the 
yorticity components. The investigation starts with 
the classical case of homogeneous and isotropic tur- 
bulence of an incompressible fluid. The three con- 
ditions are analyzed and it is shown how the results 
change when the suppositions are lessened. Aniso- 
tropic but homogeneous turbulence is treated in de- 
tail with particular attention to the velocity gradients 
and vorticities. 


Internal Flow 


SYSTEMATIC INVESTIGATIONS ON SECONDARY 
FLOW LOSSES IN CASCADES, N. Scholz, Braun- 
schweig Tech. Hochschule Inst, StrSmungsmech., 
Rep. 56/18A (AFOSR 57-39) [AD 132400], Mar. 

27, 1957. 6l pp. 34 refs, Surveys of the wake in 
a plane behind a cascade of NACA 8410 blade sec- 
tions with the top bluntly cut off the blade and with- 
out fillets at the blade foot, The solidity ratio, 
blade angle, and angle of inflow for the cascade are 
varied, The distributions of local values of the 
losses over the blade length and the blade distance 
are given, and averaged values are obtained from 
these by integration. Results indicate how the 
losses depend on the cascade geometry. 


PRESSURE DISTRIBUTION MEASUREMENTS 
ON TWO-DIMENSIONAL CASCADES AT HIGH 
SUBSONIC MACH NUMBERS. I. K. H. Grewe. 
Braunschweig Tech, Hochschule Inst, StrSmungs- 
mech,, Rep, 57/6A (AFOSR 57-289) [AD 132360], 
Mar. 12, 1957. 47 pp. Tests on NACA 0010 and 
NACA 8410 blade sections with variations in solidity 
ratio, blade angle, and angle of inflow. Measure- 
ments in the new DFL High Speed Cascade Wind 
Tunnel extend previous measurements in incom- 
pressible flow in order to determine the influence 
of Mach Number range on the pressure distribu- 
tion of the blades. Results indicate that, up to 
those Mach Numbers where the velocity of sound 
is reached lecally at the blade surface (critical 
Mach Number), 


the pressure distribution over the 
blade is determined by the nonviscous subsonic flow 
through the cascade; at higher Mach Numbers (up 

o the choking Mach Number), the influence of 

shock waves is considerable, 


WYZNACZENIE CHARAKTERYSTYKI WIELOS - 


TOPNIOWEJ SPREZARKI OSIOWEJ ZEOZONEJ 
ZE STOPNI NIEJEDNORODNYCH. Bohdan Kra- 


jewski. Arch. Budowy Maszyn, No. 1, 1957, pp. 
75-88. In Polish, with summaries in English and 
Russian. Generalization of Salzmann's method for 
determining the characteristic curve of a multi- 


stage axial compressor consisting of nonuniform 
stages. The new procedure avoids the assumption 
of identical compression increases and identical 


characteristic curves for all stages. In this way, 


the problem is reduced to a differential equation 


of the first order which can be solved by means of 
the Runge-Kutta method. 


EFFECT OF SWEEP ON PERFORMANCE OF 
COMPRESSOR BLADE SECTIONS AS INDICATED 
BY SWEPT-BLADE ROTOR, UNSWEPT-BLADE 


ROTOR, AND CASCADE TESTS, William R. God- 
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win. US, NACA TN 4062, July, 1957. 43 pp.. 
Measurement of the velocities of entering and exit- 
ing flow and blade-section pressure distributions 

at three radial stations on a 30° swept-blade rotor 
of 0,69 hub-tip ratio and having the same blade 
geometric characteristics as an NACA 65-series, 
unswept-blade rotor, Blade-section pressure dis- 
tributions are obtained by means of a mercury~seal 
pressure-transfer deyice, Data are compared with 
similar data for the same blade sections obtained 
from a two-dimensional, porous-wall cascade tun- 
nel and with data obtained from a previous investi- 
gation using an NACA 65-series rotor. 


UBER DEN EINFLUSS DER GESCHWINDIG- 
KEITSVERTEILUNG IN DER ZUSTROMUNG AUF 
DIE SEKUNDARSTROMUNG IN GERADEN SCHAU- 
FELGITTERN. K. Gersten. Forschung Gebiete 
Ing., Ausg. A, No. 3, 1957, pp. 95-101. 25 refs. In 
German. Measurements of secondary flow losses 
in straight cascades for various inflow velocity 
distributions showing a fundamental difference in 
the behavior of turbine and compressor cascades. 
While the secondary flow in the turbine cascade 
remains practically independent of the inflow pro- 
file,the compressor cascade is very sensitive to 
changes in inflow as a result of pressure rise in 
the cascade. A limiting boundary-layer thickness 
exists, however, beyond which the secondary flow 
losses show no further increase with boundary-layer 
thickness, 


ONE-DIMENSIONAL TREATMENT OF NON- 
UNIFORM FLOW. Appendix I - DERIVATION OF 
MEAN VALUE EQUATIONS. Appendix II - INTER- 
PRETATION OF MEAN TOTAL PRESSURE. R. D. 
Tyler. Gt. Brit., ARC R&M 2991, 1957. 20 pp. 
BIS, New York, $1,08, Analysis to illustrate the 
errors likely to arise when the simple one-dimen- 
sional flow methods are applied to a circular-sec- 
tion duct in which a boundary layer exists. Graph- 
ical results are presented, for the case of a 1/7 
power-law boundary-layer velocity profile, show- 
ing the ratio of the true mean values calculated with 
allowance for the boundary layer to quantities de- 
rived from the simple one-dimensional calculation. 
Conditions for one-dimensional flow of a perfect 
gas ata station of a duct are shown to be defined 
by any four independent properties, and three ex- 
amples incorporating different selections of these 
variables are worked out in detail, 


General equa- 
tions are presented for use in cases not covered by 
these examples. 


ON THE APPLICATION OF A STARTING CON- 
DITION TO THE DESIGN OF MULTI-SHOCK IN- 
TAKES. C. H. J. Johnson, Australia, ARL Mech. 
Eng. Note 221, May, 1957. 2l pp. Presentation of 
some designs for two-dimensional multishock in- 
takes incorporating Henderson's generalized start- 
ing condition and having maximum total-pressure 
recovery. Consideration is first given to Oswa- 
titsch's and then to the more general problem of 
determining the way in which n shocks (which, in 
general, are all oblique) must be arranged such 
that total pressure recovery across the system is 
a maximum, 
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THE INFLUENCE OF PRESSURE RATIO AND 
DIVERGENCE ANGLE ON THE SHOCK POSITION 
IN TWO DIMENSIONAL, OVER-EXPANDED, CON- 
VERGENT-DIVERGENT NOZZLES. Appendix I, 

Il - DESIGN DETAILS OF TEST NOZZLES. Appen- 
dix III - EFFECTS OF CONDENSATION SHOCK. 

P. F. Ashwood and G. W. Crosse. Gt. Brit., ARC 
CP 327, 1957. 27 pp. ll refs. BIS, New York, 
$0.72, Tests covering a range of design pressure 
ratios between 3.5 and 17.0 and included divergence 
angles of 5° to 40°, An empirical expression is de- 
rived for calculating the limiting pressure ratio at 
which the nozzle just runs full. Curves are present- 
ed for finding the shock position within the nozzle. 
The variation with design pressure ratio of the max 
imum pressure ratio obtainable across the exit shock 
is determined andthe results are compared with pre- 
dictions using a semi-empirical formula derived 
from shock-wave/boundary-layer interaction experi- 
ments, 


Stability & Control 


PROBLEMS OF LONGITUDINAL STABILITY 
BELOW MINIMUM DRAG SPEED, AND THEORY 
OF STABILITY UNDER CONSTRAINT. Appendix 
- REMARKS ON VON KARMAN AND BIOT'S CRI- 
TERION OF LONGITUDINAL STABILITY. S. Neu- 
mark, Gt. Brit., ARC R&M 2983, 1957, 37 pp. 
18 refs. BIS, New York, $1.98. Derivation of a 
general theory of stability with restraint - i.e., 
when a control (elevator, throttle, etc.) is used to 
suppress one component of the disturbance - from 
development of the concept of stability of partially 
controlled flight. The theory may be used to pro- 
vide approximate solutions of problems in which 
the pilot moves his control so as to keep one com- 
ponent of the disturbance always as small as possi- 
ble. Several examples are given. Analysis of 
Painlevé's criterion regarding the instability of 
flight below minimum drag speed shows that, while 
this criterion is an imperfect attempt to approxi- 
mate the condition for phugoid stability, it is per- 
fectly valid for partially controlled flight, 


THE AERODYNAMIC DERIVATIVES WITH RE- 
SPECT TO A RATE OF YAW FOR A DELTA WING 
WITH DIHEDRAL AND AT INCIDENCE AT SUPER- 
SONIC SPEEDS. J. H. Hunter-Tod. Gt, Brit,, 
ARC R&M 2887, 1957. 23 pp. BIS, New York, $1. 26. 
Derivation of appropriate expressions on the 
basis of an unsteady-flow analysis and the assump- 
tions of the linearized theory of flow. Only first- 
order terms in the rate of turn are considered, The 
terms dependent on the dihedral alone are continous 
and decrease numerically with rising Mach Number 
The remaining terms are discontinous at a Mach 
Number at which a leading edge becomes super- 
sonic; in particular, the rolling-moment component 
due to incidence changes sign, and the other deriva- 
tives may do likewise in certain circumstances. 


EFFECTS OF ELEVATOR CIRCUIT STIFFNESS 
ON THE LOADING CONDITIONS IN LONGITUDINAL 
MANOEUVRES. OD. R. Puttock. Gt. Brit., RAE 
Rep. Struc. 200, Mar., 1957. 31 pp. Theoretical in- 
vestigation pertaining to a rapid pilot-induced pull- 
out maneuver,with particular reference to the air- 
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a wing with a 41/2-ft. chord length. 
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worthiness aspects. The solution to the problem 
is presented in general terms, but in view of its 
complexity, the salient features are discussed with 
reference to a numerical example. Results indicate 
that the loading conditions at the tail in a rapid pull- 
sut maneuver may be significantly dependent on the 
legree of stiffness present in the elevator circuit, 
and that acceptance of the assumption that the cir- 
uit is rigid in the analysis of such maneuvers, 
when such a hypothesis is not justifiable, may lead 
to an underestimation of the critical-loading condi- 
tions, 

THE EFFECTS OF VORTEX AND SHOCK-EX- 
PANSION FIELDS ON PITCH AND YAW INSTABILI- 
TIES OF SUPERSONIC AIRPLANES. J. N. Nielsen 
and G. E. Kaattari. IAS Natl. Summer Meeting, 
Los Angeles, June 17--20, 1957, Preprint 743. 16 
pp. Members, $0.50; nonmembers, $0.85. Study 
to describe the underlying causes of longitudinal 
and directional instability in supersonic aircraft, 
and to discuss rational design changes to alleviate 
the instabilities and to indicate where further re- 
search is needed. A theoretical model of the body 
rortex system is set up, and the vortex strengths 
and positions at the tail are calculated. The ef- 
fects of the wing on body vortices and the tail load 
due to vortices are examined. The wing shock- 
expansion field is studied and a tail-effectiveness 
arameter is derived. Applications of the theory 
1re made to both high- and low-tail aircraft. It is 
shown that body vortices can cause pitch-up of 
uigh-tail aircraft and that the wing shock-expansion 
field can either aggravate or alleviate the pitch-up. 
A low tail avoids the body vortices and retains good 
tail effectiveness to a Mach Number 


of 5 or more. 


Wings & Airfoils 


PRELIMINARY INVESTIGATION OF THE CHAR- 
ACTERISTICS OF A TWO-DIMENSIONAL WING 
AND PROPELLER WITH THE PROPELLER PLANE 
OF ROTATION IN THE WING-CHORD PLANE. 
David H. Hickey. U. S., NACA RM A57F03, Aug. 

1957, Experimental investigation using 
Total static 
lift is measured with and without the wing for a 
3-ft.-diam. propeller and the effects of a ground 
plane on the static lift of the wing»spropeller com- 
bination are measured with a 2-ft. -diam. propeller. 

ift and pressure distributions are obtained at sev- 
eral angles of attack and free-stream air speeds 
from 0 to 93 ft. /sec. are found with a 3-ft. -diam. 
ving-propeller combination, 


EXAMPLES OF CALCULATION OF MINIMUM 
SUPERSONIC DRAG DUE TO LIFT BY SOLUTION 
OF TWO-DIMENSIONAL POTENTIAL PROBLEM: 
ELLIPTICAL-PLANFORM WINGS AND AN APPROX- 
IMATE DELTA-PLANFORM WING. M. E. Gra- 
ham, Douglas Rep. SM~-22754, Mar., 1957. 
l refs, 


12 pp. 


15 pp. 
Application of two-dimensional potential- 
flow solutions to obtain minimum drag due to the 

ift of three-dimensional planar wings. The method 
of relating the two-dimensional potential problem 

to the three-dimensional drag-minimization problem 
for spatial as wellas planar wing systems can be 
ieveloped from combined flow-field concepts. 
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the first example, the minimum drag of unyawed 
and yawed elliptical plan-form wings is obtained, 
and the drag values agree with Jones! results. For 
the second example, the minimum drag of a wing 
with a plan form very nearly that of a sonic-edge 
delta wing is obtained, The minimum drag value 

is about 11% less than that of a flat wing of the same 
plan form. 


NORMAL-FORCE CHARACTERISTICS OF 
DELTA WINGS AT SUPERSONIC SPEEDS. Sey- 
mour Lampert. J. Aero. Sci., Sept., 1957, pp. 
667-674, 682. Results of a series of wind-tunnel 
investigations presented as normal-force coef- 
ficients per radian for the Mach Number range 1.33 
to 4.55. Investigation at the Jet Propulsion Labo- 
ratory, from which the data are obtained, involves 
the design of a family of five delta wings to cover 
the range of slope ratios (leading-edge slope/Mach- 
wave slope) from 0.15 to 4.1, and the systematic 
study of the lift and normal-force characteristics 
for these wings as a function of Reynolds Number 
and Mach Number. Measurements are compared 
with linear theory both as a function of Mach Num- 
ber and slope ratic 


SUPERSONIC DRAG CALCULATIONS FOR A 
CYLINDRICAL SHELL WING OF SEMI-CIRCULAR 
CROSS-SECTION COMBINED WITH A CENTRAL 
BODY OF REVOLUTION. B. J. Beane and B. M. 
Ryan, Douglas Rep, SM-22627, Oct., 1956. 33 
pp. 16 refs. Theoretical determination of the wave 
and vortex drag for various chordwise lift distribu- 
tions and for three values of a parameter describ- 
ing the wing geometry. Using the wave drag ob- 
tained from the chordwise loading that gives the 
least drag, together with the vortex and skin-fric- 
tion drags, the maximum lift-to-drag ratio for 
each wing geometry is computed, 


ON THE INFLUENCE OF THE GEOMETRY OF 
SLENDER BODIES OF REVOLUTION AND DELTA 
WINGS ON THEIR DRAG AND PRESSURE DISTRI- 
BUTION AT TRANSONIC SPEEDS, F. Keune and 
K, Oswatitsch. KTH, Stockholm, Aero, TN 42, 
1956, ARDC-sponsored analysis of flow around 
delta and swallow-tailed wings, by comparison to 
flow around (equivalent) bodies of revolution, After 
general considerations, a geometrical system of 
bodies of revolution is introduced, and the suita- 
bility of this system is checked by applying it to 
the linear range. The drag of the forebody at Mach 
lis previously shown to be half of the linearized 
supersonic drag. It is shown here that the drag of 
the after body is practically equal to the whole su- 
personic drag of this part. Therefore, the closer 
the drag of the whole body at Mach 1 lies to the su- 
personic value, the greater is the contribution of 
the afterbody, The calculations show that the linear 
supersonic theory holds for all supersonic Mach 
numbers, 


The small subsonic region on the tip 
at the supercritical Mach Number has no apprecia- 
ble influence. 
AEROELASTICITY 
THEORETICAL AND EXPERIMENTAL INVESTI- 
GATIONS OF DELTA-WING VIBRATIONS. E. T. 
Kruszewski, E. E. Kordes, and D. J. Weidman. 


US, NACA TN 4015, June, 1957. ll pp. Comparison 


of nodal-line patterns and frequencies of a 45° built- 
up delta-wing specimen obtained experimentally and 
compared with results calculated by two analytical 
methods - the idealized-structure type of method 

as described by Levy and a limited-deformation 
type of method proposed by Stein and Sanders. It 

is shown that when the effects of transverse shear 
are included into the Levy approach, the agreement 
between calculated and experimental frequencies is 
exceptionally good. 


MEASUREMENTS OF SOME LOW SPEED OS- 
CILLATORY STABILITY DERIVATIVES OF THE 
AGARD WING MODEL D. J. Yff. Netherlands, 
NLL TM F. 195, Dec. 6, 1956. 15 pp. Includes 
derivation of the equations of motion and descrip- 
tion of the test technique and the apparatus, Tests 
are conducted in a low-speed wind tunnel at values 
of the reduced frequency ranging from 0.015 to 
0.040, at Reynolds Numbers of 400, 000-760,000. Re- 
sults show no significant effect of the reduced fre- 
quency on the aerodynamic derivatives. 


ON THE VIBRATION OF THIN CYLINDRICAL 
SHELLS UNDER INTERNAL PRESSURE. Y. C. 
Fung, E. E. Sechler, and A. Kaplan. J. Aero. 
Sci., Sept., 1957, pp. 650-660. 12 refs. Analyti- 
cal results indicate that the internal pressure has 
a significant effect on the natural vibrations and 
that, particularly for cylinders having smaller 
length-to-diameter ratios, the mode associated 
with the lowest frequency is, in general,not the 
simplest. Experimental data on the frequency 
spectra, vibration modes, and structural damping 
are described for a series of thin-walled cylinders 
subjected to internal pressures, and these data 
show agreement with the features predicted by 
Reissner's "shallow-shell" vibration theory. The 
effect of slight deviation of the cylinder from per- 
fect circular symmetry is discussed. 


NONLINEAR RESPONSE OF AIRCRAFT PANELS 
IN ACOUSTIC NOISE. E. J. Kirchman and J. E. 
Greenspon. J. Acoustical Soc. Am., July, 1957, 
pp. 854--857. Analysis of the response of thin 
elastic plates to sinusoidol acoustic excitation. 
A theoretical method for obtaining the dynamic de- 
flection and stress in the nonlinear region is given, 
and comparison with test results shows rather good 
agreement. Applications to the design of panels to 
withstand acoustical fatigue are discussed. 


ON THE SIMULATION OF RANDOM EXCITA- 
TIONS FOR AIRPLANE RESPONSE INVESTIGA- 
TIONS ON ANALOG COMPUTERS. Appendix A - 
ELECTRICAL MEASUREMENT OF POWER SPEC- 
TRUMS. Appendix B - ELECTRICAL MEASURE - 
MENT OF PROBABILITY DISTRIBUTIONS. , Ber- 
nard Mazelsky and Harry B. Amey, Jr. J. Aero. 
Sci. Sept., 1957, pp. 633-649,712. Presentation 
of a method of electrical simulation which permits 
evaluation of a wide class of aircraft dynamic prob- 
lems involving random excitations (gust loads, taxi 
loads, buffeting, etc.). The method of synthesis 
is described together with the means for measur- 
ing the necessary statistical properties. In par- 
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ticular, the method is demonstrated for the sim- 
ulation of non-Gaussian atmospheric turbulence 
and its application to the short-period response 
of an airplane over a wide range of frequencies 
and dampings. Nonlinear aerodynamic restoring 
force and damping characteristics are also con- 
sidered, 


FATIGUE LOADINGS IN FLIGHT-LOADS IN THE 
TAILPLANE OF A COMET I. Anne Burns. Gt. 
Brit., RAE TN Struc, 222, Mar., 1957. 19 pp. 
Presentation of data on the number of load cycles 
of various magnitudes occurring in the tailplane of 
a Comet IA during normal ground and flight con- 
ditions, These conditions include flight in turbu- 
lence, take-off, landing, taxiing, and ground running 
of the engine. The relative importance of the loads 
in the different conditions is illustrated by refer- 
ence to the loads in a typical flight. A simple linear 
relationship is found to exist between tailplane load 
ranges and vertical gust-velocity ranges exceeded 
the same number of times in turbulence, except at 
130 knots, 1/3 flap, when the tail load for a given 
gust is greater than in the general case, 


FLEXURAL VIBRATIONS OF A THIN-WALLED 
CYLINDER OF RECTANGULAR CROSS-SECTION. 
E. H. Mansfield. Gt. Brit., RAE Rep. Struc. 219, 
Feb., 1957. 23 pp. Derivation of explicit stress- 


function solutions for the webs and the top and bottom 


surfaces for a long, cylindrical box of symmetrical] 
rectangular cross section, The effects of shear lag 
and shear deflection are included inherently. The 
results are expressed simply in terms of an effec- 
tive flexural rigidity. 


AIRPLANE DESIGN 


THE FAIREY DELTA 2. I - DESIGN AND CON- 
STRUCTION. I - SOME FEATURES OF FLIGHT 
TESTING ON THE FAIREY F. D. 2 LEADING UP 
TO THE SUCCESSFUL ATTEMPT ON THE WORLD 
SPEED RECORD AND SUBSEQUENT FLYING. R. 
L. Lickley and L. P. Twiss. RAeS J., July, 1957 
pp. 439-461; Discussion, pp. 461-466. ‘Abridged 
in Shell Av. News, June, 1957, pp. 14-20.) I - De- 
scription of aerodynamic and structural design of the 
aircraft, summary of flutter investigations, review 
of general design considerations, and discussion of 
manufacturing problems. Emphasis is given to the 
drooping~nose configuration which allows for min- 
imum wind-shield height while providing the pilot 


with adequate view at high angles of incidence at 
landing, the main undercarriage design, provisions 
for general servicing, engine installation, and hy- 
draulics and power controls. II - Discussion of 
pre-flight and in-flight testing; of special prepara- 
tions for breaking the speed record, including fue] 


management; of the supersonic bang and its influence 


on the flying program; and of supersonic flying be- 
low 30,000 ft. Details of the aircraft's intake de- 
sign are appended along with pressure measure- 
ments. 


Ejection Seats 


DOWNWARD EJECTION FLIGHT TESTS OF A 
SHOCK-ABSORBING SEAT FIRING CONTROL SYS- 
TEM. Kenneth F, Hecht and Edward G. Sperry. 
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USAF WADC TN 55-239 [AD 118053], Feb., 1957. 


42 pp. Presentation of results for 28 flight-test 
ejections of a downward ejection seat, Eighteen 

of these tests involve dummies and 10 use human 
subjects, Measurements of the forces encountered 
in the wrists when utilizing a D-ring type of firing 
control during downward ejection are presented, 
Other test results obtained from motion picture 
records and subjective reactions of the human sub- 
jects are reported, It is concluded that the down- 
ward ejection seat as modified for the human sub- 
ject phase is a satisfactory escape device through- 
out the speed and altitude range tested. 


AIRPORTS 


BRIEF LANDING TRIALS USING THE FLUSH 
LIGHTING PATTERN IN THE RUNWAY AT THE 
ROYAL NETHERLANDS AIR FORCE STATION AT 
SOESTERBERG. E. N. Hooton. Gt. Brit., RAE 
TN Bl, 45, Mar., 1957. 20 pp, Flight tests using 
Varsity and Devon aircraft to examine the visual 
guidance provided by the approach pattern during 
final flare and landing, Results generally confirm 
ground simulator tests and indicate certain ele- 
ments essential to any guidance system for landing. 


ELECTRONICS 


Antennas 


THE ANALYSIS OF THE STRUCTURAL BE- 
HAVIOUR OF GUYED ANTENNA MASTS UNDER 
WIND AND ICE LOADING, I - STRUCTURAL 
ANALYSIS, G. J. Schott and F. R. Thurston, II 
- WIND LOADS, P. J. Pocock. Canada, NRC Div. 
Mech, Eng. Rep. MER-1l, 1956. 51 pp. Explicit 
desc ription, with examples, of a method which per- 


mits the immediate use of normal computational 
aids to determine the distribution of bending mo- 
ment, shear, axial load,and deformation in the 
mast, and the loads in the guy wires for a three- 
level, four-way guyed antenna mast erection sub- 
jected to wind load, ice accretion, and loads applied 
by an antenna installation at the head of the mast. 
Wind-tunnel test results are provided for a number 
of mast designs with simulated ice accretion, 


FLIGHT TESTING 


A VOLTAGE REFERENCE SYSTEM FOR USE 
WITH GALVANOMETERS IN FLIGHT TESTING. 
D. F. Daw. Canada, NAE LR 191, May, 1957, 18 
pp. Development of a system which permits cor- 
rection of flight-test data from voltage transducers, 


such as thermocouples, for changes in galvanome- 
ter sensitivity, resistance, or null. Changes of 
transducer resistance due to changes of tempera- 
ture may also be compensated with this system. 
The system is applicable only to cases in which 
the galvanometer current may be calculated as the 
product of a function of time and a function of the 
deflection of the galvanometer trace from its null 
position, and is capable of achieving an accuracy 


of 0.1% of full scale. 


EINE NEUE UNIVERSAL-MESSANLAGE FUR 
FLUGMESSUNGEN. Rudolf Schmidt. ZFW, June, 
1957, pp. 161--168, In German. Description of 
equipment for flight testing which permits a simul- 
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taneous and continuous recording of a great number 
of different phenomena. The recording is done by 
transforming the investigated phenomena into elec- 
tric pulses and then into light pulses of variable 
duration which are recorded on photographic film 

in the form of periodically interrupted lines. 


ICE FORMATION & PREVENTION 


HELICOPTER ICING RESEARCH. J. R. Stalla- 
brass. Canada, NAE Quart, Bul., Apr. l-June 30, 
1957. 26 pp, Investigation of the effects of icing on 
the handling and performance of helicopters, and 
development of an icing-protection system. Flight 
tests are carried out using a specially constructed 
spray array to produce a simulated icing cloud. 
Primary emphasis of the experiments is on the de- 
termination of icing effects on the main rotor blades 
The most significant effect is shown to be an in- 
crease in drag, resulting in a drop in rotor r. p.m. 
which may be corrected by an increase of the throt- 
tle setting. A system of electrothermal deicing is 
chosen to prevent this drag increase as well as dan- 
gerous vibrations due to asymmetrical self-shedding 
of ice, and to eliminate the danger from large pieces 
of thrown ice, 


INSTRUMENTS 


EFFECTS OF THERMAL RELAXATION AND 
SPECIFIC-HEAT CHANGES ON MEASUREMENTS 
WITH A PNEUMATIC-PROBE PYROMETER. P. 
W. Kuhns. US, NACA TN 4026, July, 1957. 67 pp. 
35 refs. Derivation of equations which evaluate the 
effects of thermal vibrational relaxation and speci- 
fic-heat changes on pneumatic-probe pyrometer 
measurements in the region l, 000° to 3,000° K, 
and 0.3 < Mach Number <2.0. Examples are giv- 
en for typical probes in two combustion chambers. 


THE DEVELOPMENT OF A MASS FLOW PROBE, 
E, R. Wolff. UTIA TN 12, Jan., 1957. 55 pp. 
Investigation using two specially developed circular 
mass-flow probes, with an entrance opening of .064 
in, indiam, and .040 in, in diam,, and suitable 
test equipment to determine all of the flow quanti- 
ties in a supersonic free stream or boundary layer. 
Measured mass flow is used as one of the indepen- 
dent parameters, Results indicate that the probe 
isa suitable device for determining free-stream 
supersonic Mach Numbers and for determining 
boundary-layer temperature profiles in the super- 
sonic region away from the wall of the supersonic 
boundary layer. 


PRESSURE PROBES AT VERY LOW DENSITY. 
Appendix - THE IMPACT PROBE IN RAREFIED 
GAS FLOW. K. R. Enkenhus, UTIA Rep. 43 (TN 
57-237) [AD 126534], Jan., 1957. 165 pp. Develop- 
ment of an orifice probe, and tests on this and con- 
ventional impact probes in the transition-flow re- 
gime and in free molecule flow. Data may be used 
to relate pressure readings to the free-stream Mach 
Number when calibrating rarefied gas streams. The 
probe consists of acylinder transverse to the stream 
with an orifice for taking pressure readings, pierced 
ina piece of trifoil cemented over an opening in the 
side. From extensive tests with the orifice probe in 
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the transition-flow region at Mach Numbers up to2, 
an empirical formula is devised expressing orifice- 
probe pressure readings as a function of Mach and 
Knudsen Number from continuum to free molecule 
flow. The influence on pressure reading of such 
factors as outgassing, thermal transpiration, ori- 
fice geometry, etc., is investigated in detail, 


MACHINE ELEMENTS 


ROTATING DISKS WITH NO PLANE OF SYM- 
METRY. P. G. Hodge, Jr.,and John Papa. J. 
Franklin Inst., June, 1957, pp. 505-522. Investiga- 
tion of the state of stress in a rotating disc with no 
plane of symmetry perpendicular to the axis of rota- 
tion. Due to the variation of centroidal heights with 
respect to the radius, bending moments are induced 


- in addition to the usual radial and tangential forces. 


The problem is defined in terms of direct stress 
and bending resultants in the radial and tangential 
directions, together with the extension and rotation 
of the centroidal surface. It is then reduced to the 
solution of two simultaneous, second-order, linear 
equations for two stress functions. Various meth- 
ods of solution are presented and illustrated in an 
example. 


MATHEMATICS 


ON STRESS FUNCTIONS FOR ELASTOKINETICS 
AND THE INTEGRATION OF THE REPEATED 
WAVE EQUATION. E. Sternberg and R. A. Eu- 
banks. Quart. Appl. Math., July, 1957, pp. 149- 
153, ll refs. ONR-supported presentation of a 
completeness proof for a general solution, due to 
Galerkin, of the field equations in classical elas- 
ticities, and to give a relation between it and Pap- 
kovich's solution of the equilibrium equations. It 
is also shown that every solution of a repeated wave 
equation may be represented as the sum of two wave 
functions, 


AN INTRODUCTION TO THE EQUATIONS OF 
MAGNETOGASDYNAMICS, Appendix - ELECTRO- 
MAGNETIC RELATIONS IN NON-RATIONALIZED 
GAUSSIAN SYSTEM; RATIONALIZED GIORGI SYS- 
TEM. J. A Steketee. UTIA Rev. 9, Apr., 1957. 
35 pp. ll refs, Short discussion of Maxwell's equa- 
tions pointing out some of the classical analogies 
with familiar hydrodynamics relations, followed 
by a systematic derivation of the equations of mag- 
netohydrodynamics, assuming that the Navier-Stokes 
equations are known. This derivation is accom- 
plished by combining the equations of electromag- 


netism with the ordinary equations of hydro- and 
aerodynamics, 


NOTE ON WEAK CUT-POINTS IN CLANS. R. 
J. Koch. La. State U., Math. Div. Rep. (AFOSR 
TN 57-241)[AD 54304], May 15, 1957. 9 pp. 14 
refs. Establishment of the equivalence of two con- 
jectures: a) that if S is a clan which is not a group, 
then the unit cannot be a weak cutpoint; and b) that, 
under the same circumstances, the unit cannot lie 
in a nontrivial c-set. A clan is defined as a com- 
pact connected Hausdorff semigroup with unit. The 
conjectures are answered affirmatively in the case 
when S is either one-dimensional or homogeneous, 
and it is further shown that the unit of S does not 
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cut any subcontinuum of S in the one-dimensional 
case. 


MECHANICS 


O DOKLADNOSCI PEWNEJ WYKRESLNEJ 
METODY WYZNACZANIA PREDKOSCI I PRZYS- 
PIESZEN PUNKTU. Jan Oderfeld. Arch. Budowy 
Maszyn, No. 1, 1957, pp. 23-32. In Polish, with 
summaries in English and Russian. Evaluation of 
the accuracy of a particular method for determin- 
ing the velocity and accelerations of a point. The 
method consists in replacing the motion of a point 
on @ path by the motion of a point on a polygon of 
chords. Velocity and acceleration in that motion 
are determined by geometrical addition and sub-° 
traction. The minimum sum of the systematic and 
the expected random error - the two errors dis- 
cerned - is determined and the optimal density of 
points on a path is found; the density in determin- 
ing velocity is shown to be different from that in 
determining acceleration. Results are presented 
in a form éuitable for practical use. 


MISSILES 


AIDS ‘FO INERTIAL NAVIGATION. Frederick 
Stevens andF. W. Lynch. IAS Natl. Summer Meet- 
ng, June 17-20, 1957, Preprint 737. pp. Mem- 
bers, $0.35; nonmembers, $0.75. Discussion of 
the mechanical and natural limitations of inertial 
systems and of methods for "aiding" the systems 
to overcome these limitations. The cause of the 
tvpical 64,4-min, oscillation is analyzed, anda 
velocity damping method to eliminate this oscila- 
tion is described, The problem of inertial plat- 
form misalignment is discussed, and methods of 
stabilization through star tracking and check-point 
ncorporation are presented, 


NAVIGATION 


A MONTE CARLO ANALYSIS OF THE GROUND 
CONTROLLED APPROACH SYSTEM. A. Blum- 
Oper. Res., 
timation of the distribution of airplane positions a- 
long the approach path and of the probability of suc- 


stein, 


cessful landing when the Ground Controlled Approach 


'‘GCA) system is used. Sample flight paths of air- 
planes landing by GCA are generated by the Monte 


Cario method and, in the analysis, the airplane is 


stepped through its flight path in 5-sec. increments. 


Sample flight paths are simulated by using random 


vuumbers to represent the stochastic variations in 
initial position, wind, controller decisions, and 


execution turn orders. 


THE POSSIBILITY OF STUDYING THE AP- 
PROACH OF AN AIRCRAFT BY MEANS OF 
A,NALOGUE COMPUTORS. Appendix I - NUMERI- 
CAL VALUES OF THE CHARACTERISTICS OF 
THE BREGUET DEUX PONTS AIRCRAFT USED 
IN THE CALCULATIONS. T. C. Haus. (Gt. Brit., 
MOS TIL/P56512.) Gt. Brit., RAE Lib. Transl. 
647, Mar., 1957. 53 pp. Presentation of results 
obtained by means of analog computers for the 
iransverse movement of an aircraft during the 
period of approach, before landing on a runway of 
known heading. The effects of changes of various 
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June, 1957, pp. 397--408. Es- 


1957 


aircraft parameters are considered from the point 
of view of the problem under examination - the 
Breguet Deux Ponts aircraft. Data from two dif- 
ferent computers, for still air conditions only, 
indicate that the aircraft is best brought to the cor- 
rect position over the runway entrance by using a 
combination of aileron movement and sideslip. 


THE PROBLEM OF AIRCRAFT SEPARATION 


OVER THE ATLANTIC. C. S. Durst. Inst, Na- 
vigation J,, July, 1957, pp. 254 -263. Calcula- 


tions to provide data on the position errors which 
aircraft are liable to make at all stages of their 
flights across the Atlantic, as a means of deter- 
mining what constitutes a safe separation between 
aircraft making parallel flights and if some form 
of controlled paths may economically be imposed 
between America and Europe, Results indicate 
that, provided a weather central is established 
for the North Atlantic and forecasts are issued 
which all aircraft are required to use, it will be 
possible to plan each day optimum flight paths at 
about 60 or 70 miles from one another which can 
be used independently; on the other hand, the dis- 
tance between outward and homeward tracks 
should be at least 120 miles in the mid-Atlantic 
area for aircraft flying at the same altitude. 


PHYSICS 


REFLECTION AND REFRACTION OF ELECTRO- 
MAGNETIC WAVES AT PLANE INTERFACES. WwW. 
E. Williams. J. Math. & Phys., Apr., 1957, pp. 
26-35. USAF-supported presentation of a unified 
method for treating the problem at interfaces se; 
arating media of different dielectric properties. 
Using an extension of the method adopted by Copson 
for considering the diffraction of a plane harmon 
electromagnetic wave by air aperture in a perfe: 
-eflecting plane, some fairly simple results ar 
obtained concerning the form of the solution at 
large distances from the source. 


Further exten- 
sion is made to cover the case in which one surfa‘ 
viates slightly from a plane. 


SPECIAL ISSUES: IGY INSTRUCTION MANUAL; 
THE IONOSPHERE. I - IONOSPHERIC VERTICAL 
SOUNDINGS, J. W. Wright, R. W. Knecht, and 
Il - THE MEASUREMENT OF IONO 
PHERIC ABSORPTION, W. R. Piggott, W. J. G. 
,eynon, G. M. Brown, and C. G. Little. III - THE 
MEASUREMENT OF IONOSPHERIC DRIFTS, L 

H. Huxley, B. H. Briggs, and J. S. Greenhow 

MISCELLANEOUS RADIO MEASUREMENTS 

Horner, M. G. Morgan, A. C. B. Lovell, P. 

Forsyth, L. Harang, K. L. Bowles, and A. M. 

erson. IGY Ann., Vol. III, Pts. I, I, UWI, 


K. Davies. 


2 


381 pp. 53 
ine of the IGY program, and detailed discussion 


refs. I - Historical review and 
1ospheric physics, sounding equipment, iono- 
nterpretation and reduction, and data quality 
U Presentation of the general theory of ionosphe- 
absorption, theoretical and experimental study o! 
nospheric-absorption measurement techniques in- 
cluding the pulse-reflection method and the use 
extra-terrestrial radio waves, discussion of iono 
spheric absorption and f-min, and review of som«¢ 
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absorption intercomparison experiments. III - De- 
termination of ionospheric-drift velocities from 
three-receiver fading records, investigation of 
winds in the upper atmosphere by means of drift- 
ing meteor trails, summary of other drift-measur- 
ing techniques, and comparisons of drift observa- 
tions and techniques. IV - Discussions of atmos- 
pheric noise measurement and of the phenomena of 
whistlers and dawn chorus, radio reflections from 
agurorae, and ionospheric forward and back scatter. 
includes description of the apparatus for radio-echo 
meteor survey. 


APPROACH TO EQUILIBRIUM IONIZATION 
BEHIND STRONG SHOCK WAVES IN ARGON. 
Harry Petscher and Stanley Byron. Annals Phys., 
June, 1957, pp. 270-315. ° 19 refs. ONR-supported 
theoretical and experimental investigation of the ap- 
proach of high-temperature argon to the equilibrium 
degree of ionization. The mechanism for equilibri- 
um can be divided into stages. The first, which 
accounts for about 10% of the final ionization, is ap- 
parently controlled by impurities present in the gas 
even after considerable care is taken to insure high 
purity. In the second stage, ionization by electron- 
atom collisions become dominant. The rate of ion- 
ization is limited by the rate of energy transfer to 
electrons by elastic collisions with the atoms and 
ions in the gas. The rate is calculated and is in 
good agreement with experimental measurements 
making use of a) the visible continuum radiation 
from the gas, and b) the electrostatic potentials in 
the gas due to the diffusion of electrons. 


POWER PLANTS 
Jet & Turbine 


MEASUREMENTS OF THE THRUST PRODUCED 
BY CONVERGENT-DIVERGENT NOZZLES AT 
PRESSURE RATIOS UP TO 20. Appendix I, II - 
DERIVATION OF CORRECTION TO INDICATED 
THRUST. P. F. Ashwood, G. W. Crosse, and 
J. E. Goddard. Gt. Brit., ARC CP 326, 1957, 25 
pp. BIS New York, $0.63. Tests ona series of 
nozzles having an included divergence angle of 20°, 
in order to obtain performance data at pressure ra- 
tios applicable to jet engines operating in the flight 
speed range M = 2 to M = 3. Detailed description 
is given of the test technique used which, by utiliz- 
ing the ejector action of the jet from the test nozzle 
to reduce the exit pressure, enables a range of pres- 
sure ratios obtainable across the nozzle to be extend- 
ed threefold, An empirical formula is deduced for 
predicting kink point - i.e., the lowest pressure 
ratio at which the shock system lies wholly beyond 
the nozzle-exit plane. 


Rocket 


GAS-SIDE WALL TEMPERATURES IN RIB- 
BACKED LIQUID-COOLED COMBUSTION CHAM- 
BERS. J. G. Bartas. Jet Propulsion, July, 1957, 
pp. 784--786. Evaluation of "hot spots'' on the 
wall of a rocket combustion chamber when a thin 
wall is reinforced by a thick rib. An analysis of 
the temperature profile along the axis of symmetry 
of the rib is presented in graphical form. 


PROPELLANT VAPORIZATION AS A CRITE- 
RION FOR ROCKET ENGINE DESIGN; CALCULA- 
TIONS OF CHAMBER LENGTH TO VAPORIZE A 
SINGLE n-HEPTANE DROP. Appendix A, B - 
DERIVATION OF EQUATION FOR DETERMINING 
GAS VELOCITY. R. J. Priem. US, NACA TN 
3985, July, 1957. 4l pp. 12 refs. Calculations 
based on droplet-evaporation theory. Results indi- 
cate that, for a given combustor length, the per- 
centage of fuel mass vaporized can be increased by 
decreasing the fuel-drop size and the initial drop 
velocity, or by increasing chamber pressure, final 
gas velocity, and initial fuel temperature. These 
results are correlated to give a single curve of 
percentage of fuel evaporated as a function of the 
chamber length and the factors involving these 
parameters. Agreement is obtained with experi- 
mental data if the mass-mean-drop diams. for 
various injectors are assumed to be about 100 to 
200 microns. 


ROTATING WING AIRCRAFT 


VIBRATION PROBLEMS ASSOCIATED WITH 
THE HELICOPTER. Appendix I - CALCULATION 
OF PERFORMANCE, BLADE FLAPPING AND 
RETREATING BLADE ANGLES. O. L. L. Fitz- 
williams. Helicopter Assn. Gt. Brit. J., June, 
1957, pp. 110-144; Discussion, pp. 144-155. Ex- 
perimental results indicating that the helicopter is 
capable of smooth operation at forward speeds con- 
siderably higher than have so far been achieved. 
The main requirements for such smooth operation 
are shown to be a moderate reduction of blade- 
loading coefficients, the use of rotors with four or 
more blades, and the introduction of turbine engines. 
Discussion covers, in detail, mechanical and aero- 
dynamic vibration, tests on a four-bladed Dragon- 
fly, vibration due to blade flapping, and in-plane 
vibration. 


FLUTTER OF A HELICOPTER ROTOR ROTAT- 
ING IN ITS OWN WAKE, R. Timman and A. I. van 
de Vooren. J. Aéro. Sci.,’ Sept., 1957, pp. 694- 
702. Presentation of a theory for calculating the 
aerodynamic forces acting on a rotor which is 
rotating in still air. The usual formulas for an 
oscillating aircraft may be retained provided that 
a new circulation function is introduced. Flutter 
calculations show that new regions of flutter are 
possible and experiments with a small, two-bladed 
rotor model confirm this conclusion and the new 
theory. The additional regions of instability are 
explained and are shown to vanish if turbulence 
wives are fixed to the model. The flutter frequency 
is shown to be an approximate multiple of the rotor 
speed, indicating that an accumulation of vortices 
occurs in the wake. 

CZESTOSC DRGAN WLASNYCH WIRUJACYCH 
LOPAT WIRNIKOW NOSNYCH SMIGLOWCA. | 
Jerzy Lipka. Arch. Budowy Maszyn, No. 4, 1956, 
pp. 409-435. In Polish, with summaries in Eng- 
lish and Russian. Theoretical investigation to 
obtain relations expressing the angle frequencies 
of resonance vibrations for helicopter rotor blades 
having an arbitrary distribution of mass and rigidity 
along the span. A method is presented for finding a 
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specific function which satisfies all geometric, 
dynamic boundary, and orthogonality conditions for 
the blade, as well as an additional dynamic condi- 
tion for blades mounted by means of joints. An 
example calculation is given for flexible angle fre- 
quencies of resonance vibrations, of the first and 
second orders, of a rotating joint blade for which 
linear distribution of mass and rigidity are as- 
sumed. 


STRUCTURES 


LINEAR PROGRAMMING AND PLASTIC LIMIT 
ANALYSIS OF STRUCTURES. W. S. Dornand H. 
J. Greenberg. Quart. Appl. Math., July, 1957, 
pp. 155-167, 12 refs. ARDC-sponsored compari- 
son of the linear programing solutions of a limit- 
analysis problem, and presentation of an example 
for each method of solution. Two codes for the 
solution of programing problems are written for 
the IBM 701 computer. 


CUMULATIVE DAMAGE IN FATIGUE - A DE- 
SIGN METHOD BASED ON THE S-N CURVE. John 
C. Levy. RAeS J., July, 1957, pp. 485-491. 
Technique for presenting results of fatigue tests in 
which two different stress amplitudes are applied 
alternately. The method involves plotting log N 
against log (n,/n) where N is the total cycles to 
failure and (n,/n) is the fraction of cycles run at 
the high stress. With these coordinates, a simplé« 
geometrical construction gives a safe design meth- 
thod for the two-stress level system. The only 
required information is the proportion in which the 
two stress amplitudes are mixed. Results are 
checked against a wide range of experimental data 
from rotating -bending and push-pull tests onterrous 
and nonferrous metals for any order of stressing 
and length of program cycle from 50 to 5 million. 
An equation is also déveloped for the three-stress 
level, 


AN ANALYSIS OF FLEXURAL SYSTEMS UNDEI 
ARBITRARY DISTORTION AND END LOADING. 
Appendix I - END LOAD FUNCTIONS FOR A SIN- 
GLE FLEXING BEAM. Appendix II - SECOND OR 
DER EFFECTS FOR CROSS-SPRING FLEXURAI 
PIVOTS. P. J. Midgley. RAeS J., July, 1957, 
pp. 475-484. Theoretical investigation giving par- 
ticular attention to bending-moment distributions 
along the span of the arbitrarily distorted flexing 
beam, and to the effects of lengthwise strains. 
Cross-spring and "spider" type flexural systems 
are treated in detail. Curves are presented whicl 
enable the stiffness and stressing of any flexural 
system to be calculated for any loading conditions, 
subject only to the restriction that deflections ar« 
small enough to permit application of the linearized 
beam equations, 


ON A FORMULA FOR THE TORSIONAL RIGI- 
DITY OF THIN-SYMMETRICAL-SECTIONS. A. 
Martin. J. Math. & Phys., Apr., 1957, pp. 20- 
25. Analysis considering Griffith and Taylor's 
approximate formula as a direct consequence of 


St. Venant's theory of torsion - the theory indicat- 
ing that the right-hand side always gives a value 

in excess of the true value of the torsional rigidity; 
however, the excess is generally negligible. Under 
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fairly general conditions, the present investiga - 
tion shows that both sides of the formula are asymp- 
totically equal, as h(x)-»0. 


STAN NAPREZEN I ODKSZTALCEN W RURZE 
LUB WALE WSPOLPRACUJACYCH Z PIERSCIE- 
NIAMI LUB TARCZAMI KOLOWYMI. Zbigniew 
Olesiak. Arch. Budowy Maszyn, No. 2, 1957, pp. 
153-186. 14 refs. In Polish, with summaries in 
English and Russian. Theoretical investigation of 
the state of stress in a pipe or shaft aggregate with 
mounted rings or circular plates, in order to find 
the distribution of forces between the rings and a 
ipe of one or more layers. Application of Shapi- 
>'s solutions for thick walled pipes of infinite 
sngth leads to the development of an approximate 
nethod of solution for the function P (f ) of interac- 
tion between the pipe and the reinforcing rings, for 
ny concrete case. A numerical example is solved 
and a graph relating to mean stresses is presented. 
Solutions are worked out also for a number of spe- 

lai cases. 


PHOTOELASTICITE TRIDIMENSIONNELLE 
ASPECTS THEORIQUES ET EXPERIMENTAUX. 


( L. Gaudfernau. France, Min. de l'Air PST 
1957. 86 pp. SDIT, 2 Av. Porte-d'Issy, Paris 
Frs. 1,200. In French. Discussion of the fun- 


ntals of photoelasticity and of the three systems 
These 


frozen-stress system in which 


s to study three-dimensional stresses, 
ns are: (a) the 


nodel, heated, stressed, and cooled under load, 


t into thin sections for examination by polarized 
(b) Favre-Mesnager technique incorporating 
tion of photoelastic material in the model at 
one under study; and (c) use of a three-dimen- 


| transparent model and examination of the 


t diffused from centers of stress along pre- 
ted axes, In s discussion of a practical 
ation as an example and experimental deter- 
ion of stresses ina plane beam under torsion. 


Beams & Columns 


E DESIGN OF THE WEBPLATES OF LIGHT 
LOY PLATE GIRDERS. K. C. Rockey. 
Bridge and Struc. Eng., 5th Inter- 
».) ADA Res. Rep. 32, 
Summary of test re- 


(Int er: 


webplates subje 


cted to pure bending, pure 
and combinations of shear and bending. New 
las are recommended for design of intermedi- 
rtical stiffeners and the economical design of 
alloy webplates. The new formulas propose 
rtain instances should be design- 
operate in the postbuckled stage. 


ebpiates in Cé 


Connections 
INTERFACE THERMAL CONDUCTANCE OF 
T'WENTY-SEVEN RIVETED AIRCRAFT JOINTS. 
Martin E., Barzelay and George F. Holloway. US, 
NACA TN 3991, July, 1957, 23 pp. Test resuits 
on aluminum joints consisting of a T-stringer riv- 


to a skin surface under simulated aerodynamic 
heating with no external loading applied. Rivet size 
and pitch are found to influence the conductance but 
the rivet materials tested have no observable effect. 
t is also found that the thickness of the skin has an 
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influence on the value of the conductance. The di- 
mensions of the T-stringer are found to have no 
consistent influence, 


THE APPLICATION OF LIMIT ANALYSIS TO 
THE DETERMINATION OF THE STRENGTH OF > 
BUTT JOINTS. R. T. Shield. Quart. Appl. Math., 
July, 1957, pp. 139-147, ll refs. Analysis to de- 
termine the upper and lower bounds for the tensile 
strength of a butt joint consisting of a thin layer of 
adhesive joining the parallel flats of two rigid ad- 
herents. The adhesive is assumed to be an elastic, 
perfectly plastic material which yields when the 
maximum shear stress reaches a critical value. 
The methods used apply to any joint with a convex 
area of cross-section. Particular application is 
made to joints whose cross-sections are circular, 
rectangular, or a polygon circumscribed about a 
circle. 


Cylinders & Shells 


BOUNDS ON INFLUENCE COEFFICIENTS FOR 
CIRCULAR CYLINDRICAL SHELLS. Eric Reiss- 
ner and M. B. Sledd. J. Math & Phys., Apr., 
1957, pp. 1-19. Analysis involving rotationally 
symmetric deformations of a thin, elastic cylindri- 
cal shell of variable wall thickness and of finite or 
semi-infinite axial length. One of the two edges of 
the shell is a free edge; the other ig acted upon by 
a uniformly distributed. bending moment and radial 
force. The upper and lower bounds for the values 
of the direct and inverse influence coefficients are 
determined by applying the minimum principles for 
displacements and for stresses of the theory of e- 
lasticity. Detailed consideration is given to the 
case of a semi-infinite, circular, cylindrical shell 
with exponentially varying wall thickness. 


ASYMPTOTIC SOLUTIONS OF A CLASS OF 
ELASTIC SHELLS OF REVOLUTION WITH VARIA- 
BLE THICKNESS. C. Nevin DeSilva and P. M. 
Naghdi. Quart. Appl. Math., July, 1957, pp. 169- 
182, ll refs. OOR-supported solutions to equa- 
tions for shells of variable thickness, First, the 
implications of the thickness variation which lead . 
to the complex differential equation are studied 
in detail in a form amendable to treatment by Lan- 
ger's method of asymptatic integration, and then 
the asymptotic solutions are given which are valid 
at turning points of the differential equation. 


UTRATA STATECZNOSCI POWLOKI CYLIN- 
DRYCZNEJ PODDANEJ JEDNOCZESNIE SKRE - 
CANIU I SCISKANIU. Stanistaw Wiéniewski. 

Arch. Budowy Maszyn, No. 4, 1956, pp. 437-469. 
In Polish, with summaries in English and Russian. 
Analysis of the stability loss in a cylindrical shell 
subjected simultaneously to torsion and compres- 
sion. A general solution defining the displacements 
of the shell after loss of stability is derived from 
the known equations of neutral balance for a shell 
element, deduced on the basis of the classical 
theory of shells, and by introducing the differential 
operator and the displacement function. The gen- 
eral conditions for stability are determined for a 
cylindrical shell with freely supported edges, and 
consideration is given to the case of a cylinder 


whose length is at least three times as great as its 
diameter. 


Elasticity & Plasticity 


FLEXURAL WAVES IN ELASTIC BEAMS OF 
CIRCULAR CROSS SECTION. H. N. Abramson. 
ASA J., Jan., 1957, pp. 42-46. 2l refs. Applica- 
tion of the exact equations of elasticity to investi- 
gate the flexural vibrations of a solid circular 
cylinder. It is shown that the phase-velocity-wave- 
length relation has an infinity of branches, and the 
three lowest of these are calculated and used to 
study the rate of energy transmission in terms of 
group velocity. 


WAVE PROPAGATION IN ELASTIC PLATES: 
‘LOW AND HIGH MODE DISPERSION. Ivan Tolstoy 
and Eugene Usdin. ASA J., Jan., 1957, pp. 37-42. 
25 refs. Analysis for an infinite elastic plate of 
Poisson's ratio 0.25. The properties of the lower 
modes and the phenomena of opposite phase and 
group velocities are considered; the behavior of 
high modes, their definition by means of Mindlin's 
lattices, and certain general analogies are de- 
scribed; and some general conclusions pertaining 
to layered media are discussed. 


THE CENTRE OF SHEAR FOR A MATERIAL 
HAVING A NON-LINEAR STRESS-STRAIN CURVE. 
W. Johnson and P. B. Mellor. Appl. Sci. Res., 
Sect. A, No. 5-6, 1957, pp. 467-477. Theoretical 
investigation of the effect on the position of the 
center of shear for a semicircular and a channel 
section when open-section, thin-walled cantilevers 
‘are loaded in simple bending and such that parts of 
the section become plastic. It is assumed that the 
stress-strain relation in the plastic range is suf- 
ficiently well summarized by a simple power law. 
Explicit expressions are derived for the semicircu- 
lar section and a particularly simple one is found 
for the channel section. The present solution is 
compared with that of Handelman, and numerical 
examples are presented. 


Plates 


AN EXACT SOLUTION FOR FREE RECTANGU- 
LAR PLATES LATERALLY LOADED. Luigi 
Broglio. Roma U. Sch. Aero. Eng. Inst, Aero. 
Constru¢. SIARgraph 8 (AFEOARDC TN 2; AFOSR 
TN 57-288) [AD 132359], Aug., 1956. 116 pp. Con- 
sideration of the general problem of the rectangular 
plate of constant thickness, under any load distribu- 
tion. A solution method is presented in which the 
loads are reduced to conditions of symmetric or 
antisymmetric edge loads, Six typical problems 
are worked out and numerical examples are given 
to illustrate the method, 


DAS BEULPROBLEM DER ORTHOTROPEN 
PLATTE MIT HOHLSTEIFEN. Alf Pfltiger. ZFW, 
June, 1957, pp. 178--181. In German, Analysis of 
buckling of rectangular orthotropic plates under 
compression with the anisotropy generated by a 
panel of constant thickness carrying a series of 
stiffeners of closed hollow section, 
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SHEAR BUCKLING OF SIMPLY SUPPORTED 
RECTANGULAR PLATES TAPERED IN THICKNESS. 
Bertram Klein. J. Franklin Inst., June, 1957, pp. 
537-541. Presentation of design curves for deter - 
mining the elastic buckling loads of a class of sim- 
ply supported rectangular plates linearly tapered 
in thickness in one direction and loaded in pure 
shear. The problem is solved by a simple numeri- 
cal method involving a very small matrix. 


SHEAR BUCKLING OF SIMPLY SUPPORTED 
PLATES TAPERED IN PLANFORM. Bertram 
Klein. J. Franklin Inst., July, 1957, pp. 43--48. 
Derivation of a simple, approximating set of equa- 
tions for calculating the shear buckling loads of 
isosceles trapezoidal plates. A numerical example 
is worked for a typical plate. It is shown that the 
shear-buckling loads of other tapered plates may 
be calculated similarly, but that, for plates with 
relatively large values of plate-taper semi-angle, 
a nodal line may occur approximately in the direc- 
tion of the x (rectangular coordinate) axis, 


ON THE BUCKLING OF AN ELLIPTIC PLATE 
WITH CLAMPED EDGE. Il. Yoshio Shibaoka. J. 
Phys. Soc. Japan, May, 1957, pp. 529-532. Analy- 
sis for the case in which the periphery of the plate 
is subject to a uniform normal pressure in the 
plane of the plate. Numerical calculations are 
performed and the relationship between the critica] 
buckling load and the eccentricity of the elliptic 
plate is shown graphically. 


Thermal Stress 


A VARIATIONAL THEOREM FOR CREEP WITH 
APPLICATIONS TO PLATES AND COLUMNS. J. 
L. Sanders, Jr., H. G. McComb, Jr., and F. R. 
Schlechte. US, NACA TN 4003, May, 1957. 23 pp. 
12 refs. Presentation of a theorem along with solu- 
tions to problems of creep bending and creep col- 
lapse for plates, columns, beams, and shells. The 
solutions are obtained by means of the calculus of 
variations in conjunction with the stated theorem. 


STAN NAPREZENIA W TARCZACH WYWOLANY 
DZIALANIEM ZRODEL CIEPELA. Witold Nowacki. 
Arch. Budowy Maszyn, No. 2, 1957, pp. 121-152. 
In Polish, with summaries in English and Russian. 
Theoretical determination of the components of the 
thermal stress condition in an infinitely long strip 
of plate with one heat source, an infinitely long 
strip of plate with identical heat sources evenly 
spaced, a semi-infinite strip of plate with one heat 
source, and a rectangular plate with one heat 
source, 


Wings 

THE DEFORMATION OF A LONG SWEPT WING 
WITH CHORDWISE VARIATION OF THE THICK- 
NESS. E. C. Capey. Gt. Brit., RAE TN Struc. 
221, Mar., 1957, 33 pp. Calculation, by means 
of the extensional theory for thin flat plates, of the 
stress distribution in a long, swept-back, solid, 
thin wing under a bending or torsional moment, So- 
lutions are given for all sweep-back angles for strips 
whose cross-sections are rectangular, diamond- 
shaped, parabolic, and double-wedge shaped. 
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THERMOELASTIC DISTORTION AND WING 
STRUCTURAL DESIGN. John H. Meyer. (ARDC- 
sponsored Symp. on High-Speed Aerodynamics and 
Struc., U. Fla., Jan. 21--24, 1957, Paper.) Aero. 


Eng. Rev., Sept., 1957, pp. 46-53. Revised. Review 
of laboratory and flight-test programs involving 


structures at elevated temperatures. Various 
methods of detail structural design are examined 
to show their limitations and possibilities. Con- 
sidered are design problems posed by operating 
conditions, cover-plate design, wing cover-plate 
weights, skin panels, spar construction, leading- 


and trailing-edge structure, and structural optimi- 
zation, 


EIN NEUES VERFAHREN ZUM MESSEN DER 
PRANDTLZAHL UND DER WARMELEITZAHL VON 
GASEN. E. R. G. Eckert and T. F. Irvine, For- 
schung Gebiete Ing., Ausg. A, No. 3, 1957, pp. 
91--94. ll refs. In German. Development of a 
new method for measuring Prandtl Number and 
heat conductivities in gases, based on the relation 
between this number and the dimensionless temper- 
ature parameter. This parameter describes the 
temperature assumed by an unheated flat plate un- 
der the influence of internal heat dissipation ina 
fluid stream of high velocity with a laminar bound- 
ary layer along the surface of the plate. Prandtl 
Numbers of air measured at atmospheric pressure 
and at temperatures between 15° and 180° C. by 
means of a specially designed test apparatus show 
the degree of accuracy which can be expected. 


THERMODYNAMICS 


BILANS POTENCJONALNY PROCESOW 
CHEMICZNYCH. Jan Szargut. Arch. Budowy 
Maszyn, No. 1, 1957, pp. 89-117. In Polish, with 
summaries in English and Russian. Principles for 
calculating the energetic potential of an agent par- 
ticipating in a chemical process. It is shown that 
in making the potential balance of chemical proc- 
esses - just as in balancing them energetically. - it 
is possible to establish, independently of one an- 
other, only as many conditions of reference as 
there are elements participating in the process. 

A formula is derived for the energetic potential of 
a jet of the working fluid cutting through a fixed 
diathermic envelope. Detailed consideration is 
given to the problem of calculating the energetic 
potential in the case of balancing processes in 
which the elements N, O, C, H, Ar, Ne, and He 
take part. The potential efficiency of chemical 
processes is defined and an example is given of the 
potential balance of a process in which the combus- 
tion phenomenon appears. 


ZAGADNIENIE PRZEPELYWU CIECZY W PRZE- 
WODACH ROZGALEZIONYCH Z UWZGLEDNIE- 
NIEM WYMIANY CIEPLA. Jan Rofciszewski. 
Arch. Budowy Maszyn, No. 4, 1956, pp. 333-363. 
In Polish, with summaries in English and Russian. 
Analysis of the problem of flow in ramified tubes, 
taking into account the effects of heat exchange. 
Starting from the Navier-Stokes equations, a formu- 
la is derived for the change of pressure on a seg- 
ment of a single vertical tube under the assumption 
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of constant (mean) value of the viscosity coefficients 
of the fluid and of heat conduction. A method is 
presented for calculating the rate-of-flow distribu- 
tion in the ramifications for flow in tubes with paral- 
lel ramifications in the form of heaters. A method 
is also developed for determining the number of 
heater ribs. Includes investigation of a substitute 
solution. 


VIBRATIONAL RELAXATION PHENOMENA IN 
ASHOCK TUNNEL. W. J. Lick and T. Y. Li. 
Rensselaer Polytech. Inst. Dept. Aero. Eng. TR 
AE 5704 (AFOSR TN 57-346) [AD 132419], June, 
1957. 27 pp. Theoretical investigation of the ef- 
fect of the vibrational heat-capacity lag on the- 
steady flow, in a shock tunnel, of an imperfect gas, 
i.e., one in which the specific heats are a function 
of temperature and time. The energy constant and 
the adjustment to equilibrium of the various degrees 
of freedom are discussed and a numerical example 
is given to compare the properties of an imperfect 
gas under the assumptions of equilibrium flow 
(zero relaxation times), relaxed flow (finite relaxa- 
tion times), and frozen flow (infinite relaxation 
times) for a particular shock tunnel. 


EXPLICIT EQUATIONS FOR THE CALCULA- 
TION, OF EQUILIBRIUM GAS COMPOSITIONS AT 
HIGH TEMPERATURES: THE HYDROGEN+CAR- 
BON +OXYGEN AND THE HYDROGEN+CARBON+ 
OXYGEN+NITROGEN SYSTEMS WITHOUT SOLID 
CARBON FORMATION. F. J. Weinberg. Royal 
Soc. (London) Proc. Ser.A, July 23, 1957, pp. 132- 
140. Description of a method which overcomes 
the difficulties arising in calculations of flame tem- 
peratures and thermodynamic functions for gases 
at high temperatures, which involve the computa- 
tion of gas compositions under the effects of several 
dissociation equilibria. It is shown that, for solu- 
tion by successive approximations, explicit equa- 
tions can be applied to the assumed values in terms 
of those assumed values. Such equations need be 
derived only once for each set of basic constituents 
and this is done for two of the most common prac- 
tical cases - the C+H+O and the C+H+O+N systems 
without carbon deposition. 


Combustion 


A THEORY OF FLAME PROPAGATION LIMITS 
DUE TO HEAT LOSS. E. Mayer. ARDE Assoc. 
TN 4555-6 (AFOSR TN 57-296) [AD 132367], June, 
1957, 34 pp. 21 refs. Deduction of flame-propa- 
gation limit criteria for the special cases of con- 
vective heat loss applicable to flame quenching in 
a circular tube and radiative heat loss applicable 
to free flames near the composition limit. I[lus- 
trative numerical applications are made to hydro- 
carbon/air data, The theoretical results for both 
quenching and composition limits are in satisfac - 
tory agreement with the observed data, 


PRELIMINARY INVESTIGATION OF PROPANE 
COMBUSTION IN A 3-INCH-DIAMETER DUCT AT 
INLET-AIR TEMPERATURES OF 1400° TO 1600° F. 
Erwin A, Lezberg. U.S., NACA TN 4028, July, 
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1957. 19 pp. Experiments to determine ignition 
delays and combustion efficiencies for propane in- 
jected into a heated airstream. Spontaneous-igni- 
tion delays of 7 to 49 milliseconds are shown to 
occur with a single-tube injector at temperatures 
between 1, 395° and 1,585° F. These results follow 
the Arrhenius relation with an apparent activation 
energy of 43 kilocalories per mole, Flames stabil- 
ized at the fuel injector burn to high efficiencies in 
lengths of 6 in. or more and are insensitive to 
changes in air temperature, pressure, or fuel-air 
ratio. Flames stabilized downstream of the injec- 
tor by spontaneous ignition burn only to 70% - 80% 
completion at a length of 18 in. 


PROPAGATION OF A TURBULENT GAS JET 
IN A MEDIUM WITH A DIFFERENT DENSITY. L. 
A. Vulis and N. N. Terekhina. Soviet Physics - 
Tech. Physics, No. 6, 1957, pp. 1,249-1,263. 12 
refs. Translation. Derivation of an approximate 
solution to the problem for the basic part of the 
axially symmetric jet. Results of experiments in 
a wide range of variables of the density of the gas 
in the stream to that in the surrounding medium 
are presented to verify the similarity of the mo- 
mentum current density field. It is proved that a 
unique regularity exists in the turbulent mixing of 
gases of different densities, independent of the 
reason for this difference (whether due to a temper- 
ature difference or a difference in the molecular 
weights). 


Heat Transfer 


THE INFLUENCE OF FREE-STREAM TURBU - 
LENCE ON HEAT TRANSFER BY CONVECTION 
FROM AN ISOLATED REGION OF A PLANE SUR- 
FACE IN PARALLEL AIR FLOW. Appendix I - 
CONFIGURATION FACTOR FOR LAMINAR FLOW, 
Appendix II - CONFIGURATION FACTOR FOR TUR- 
BULENT FLOW. Appendix II, IV - PROMOTION 
OF TURBULENCE BY MEANS OF GRIDS, A. Ed- 
wards and B. N. Furber. IME Proc., No. 28, 1956, 
pp. 941 - 954, 18 refs. Experiments using an iso- 
lated arrangement in order to cover a suitable Rey- 
nolds Number range and to avoid the complication 
.of laminar, transition, and turbulent boundary lay~ 
ers existing simultaneously over the transferring 
region, Includes investigation of the influence of 
a square nose on the plate, with no turbulence grid 
fitted in the tunnel. Resuits are presented in graph- 
ical form for Nusselt Number vs, Reynolds Number. 
The mean heat-transfer coefficient is corrected for 
conduction (edge) and radiation losses, 


HEAT TRANSFER TO FLUIDS IN THE REGION 
OF THE CRITICAL TEMPERATURE. Appendix--- 
ANALYSIS OF FLOW OF HEAT IN ELECTRICALLY 
HEATED TUBE. Walter B. Powell. Jet Propulsion, 
July, 1957, pp. 776--783. 13 refs. Army-spon- 
sored experimental investigation of heat transfer 
by forced convection in the region of the critical 
temperature, using oxygen at supercritical and 
subcritical pressures. Near the critical tempera- 
ture there exists a minimum in the heat-transfer 
coefficient which is appreciably lower than the value 
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at lower or higher temperatures. This phenomenon 
will limit the use of this liquified gas as a heat- 
transfer fluid. 


TRANSIENT HEAT CONDUCTION IN SOLID 
BODIES BOUNDED BY ORTHOGONAL COORDI- 
NATE SURFACES. I - THREE-DIMENSIONAL 
TEMPERATURE FIELD. M. G. Kogan. Soviet 
Physics - Tech. Physics, No. 6, 1957, pp. 1,155- 
1,164. 14 refs. Translation. Investigation of the 
three-dimensional temperature fields in uniform, 
isotropic bodies (with constant physical parame - 
ters), caused by nonstationary volume and surface 
distributions of heat sources with nonuniform 
boundary conditions of the first, second, or third 
kind. Consideration is given to hexahedrons 
formed by the intersection of three pairs of orthog- 
onal coordinate surfaces, as well as degenerate 
Lame hexahedrons (whose faces flow into each 
other, contract to a point or line, or are located 
at infinity). 


WATER-BORNE AIRCRAFT 


MARTIN MODEL 270 WATER LOADS INVESTI- 
GATION, I - STRUCTURAL AND IMPACT LOADS 
CONSIDERING AIRPLANE FLEXIBILITY, Robert 
Schwab and E. Widmayer, Jr. Il - HULL BOTTOM 
PRESSURES AND IMPACT LOADS, D. A. King and 
R. C. Adams. Martin Rep. ER 7515; ER 7516, 
Nov., 1955. 98, 140 pp. 27 refs. Development 
of a theory for calculating structural loads due to 
water-landing impact; calculation of these loads 
over a wide range of landing conditions; measure- 
ments of structural loads (accelerations and 
strains) and of hull-bottom pressures resulting 
from landings of the M-270 airplane; and compari- 
son and correlation of experimental and theoretical 
loads due to impact landings on smooth seas. 


WIND TUNNELS & RESEARCH FACILITIES 


THE SHOCK TUNNEL AND ITS APPLICATIONS 
TO HYPERSONIC FLIGHT. A. Hertzberg. Cor- 
nell Aero, Lab. Rep. AD-1052-A-5 (AFOSR TN 
57-268) [AD 126567], June, 1957. 44 pp. 44 refs. 
Discussion covering high-temperature effects in 
hypersonic flow, the modified shock tube, problems 
of hypersonic shock-tunnel instrumentation, shock- 
wave attenuation, the tailored-interface shock tunnel, 
techniques for generating strong shock waves, and 
hypersonic-flow shock-tunnel programs, In par- 
ticular, a technique is described for accurately 
measuring heat transfer within the short testing 
times available in shock tunnels, and results are 
presented for preliminary experiments car~ied out 
to explore the effects of shock attenuation on the 
operation of shock tunnels, A new technique for 
generating the strong shock waves required is also 
described, and the experimental program under 


way at Cornell Aeronautical Laboratory is reviewed. 


SINGLE CYLINDER ENGINE TEST INSTALLA- 
TION FOR SIMULATING FLIGHT OPERATIONS. 
O. W. Stewart. Ky. U., Coll. Eng., Eng. Exp. 
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Sta. Bul. 4, June, 1957. 35 pp. Description of 


equipment, operational procedure, and basic test 
data in conjunction with the establishment of an 
R-2800 single-cylinder test facility, utilizing a 

Cc. U. E. engine, at the Wenner-Gren Aeronautical 
Research Laboratory, University of Kentucky. The 
test facility is capable of simulating flight conditiong 
of a full-scale reciprocating aircraft engine. Test 
procedures and operating techniques have been de- 


veloped and checked out by makingtwo 100-hr. runs 


for establishing reproducibility of results, these 
runs being performed with a standard aviation fuel 
grade 115/145. 


LA RENOVATION DE LA SOUFFLERIE S3 DU 
SERVICE TECHNIQUE AERONAUTIQUE. Robert 
Lecardonnel and M. Giqueaux. Appendix - CAL- 
CUL AERODYNAMIQUE D'UNE HELICE VENTILA- 
TEUR. M. Gruzon, France, Min. de l'Air BST 
119, 1957. 110 pp. SDIT, 2, Av. Porte-d'Issy, 
Paris 15, Frs. 1,300. In French, The renovation 
of the $3 wind tunnel of Service Technique Aéro- 
nautique (STA) is described in detail covering: im- 
provement of the air flow and of the effective work-' 
ing velocity; installation of 2,000-h, Pp. power unit, 
the filter chamber, and the regenerator, and addi- 
tion of the experimental throat; increase of the tun- 
nel work coefficient; and description of experimen- 
tal and final materials and designs. 


INSTRUMENTATION TO MEASURE GAS- PHASE 
COMPOSITION OF HIGH VELOCITY, TWO-PHASE, 
TWO-COMPONENT FLOWS. Appendix -- APPROX- 
IMATE EVALUATION OF ERRORS IN DROPLET 
"SHEDDING" PROCESS OF VAPOR-SAMPLING 
PROBE. K. R. Wadleigh and R. A. Oman, (ARS 
llth Annual Meeting, New York, Nov. 26--30, 1956.) 
Jet Propulsion, .July, 1957, pp. 769-775, 783. 

ll refs, Discussion of the current state of develop- 
ment of a probe designed to measure the local water 
vapor-air mass-flow ratio (specific humidity). Par- 
ticular emphasis is placed on the flow of liquid wa- 
ter droplets suspended in air-water vapor mixtures, 
with water-air mass ratios up to 0. 3 and flow vel- 
ocities from 350 to 600 ft./sec. The mechanism of 
operation and the development of special probes to 
remove ''true point sample" of the gas are described, 


NOTE: The publications listed below, which were 
abstracted in the July issue (page 130), are now 
specified by AFOSR and ASTIA document numbers, 
as follows: 


NATO AGARDograph 22, Mach Number Measure- 
ments in High Speed Wind Tunnels. AFOSR TR 56- 
7. ASTIA AD 81540. 


NATO AGARDograph 23, Optical Methods for Ex- 
amining the Flow in High-Speed Wind Tunnel. 
AFOSR TN 57-336. ASTIA AD 132410. 


NATO AGARDograph 24, Fluctuations and Hot-Wire 
Anemometry in Compressible Flows. AFOSR TN 
56-295. ASTIA AD 90007. 
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at lower or higher temperatures. This phenomenon 
will limit the use of this liquified gas as a heat- 
transfer fluid. 


TRANSIENT HEAT CONDUCTION IN SOLID 
BODLES BOUNDED BY ORTHOGONAL COORDI 
NATE SURFACES. I - THREE-DIMENSIONAL 
TEMPERATURE FIELD. M. G. Kogan. 
Physics - Tech. Physics, No. 6, 1957, pp. 
1,164. 14 refs. Translation. Investigation of the 
three-dimensional temperature fields in uniform, 
isotropic bodies (with constant physical parame 
ters), caused by nonstationary volume and surface 
distributions of heat sources with nonuniform 
boundary conditions of the first, second, or third 
kind. Consideration is given to hexahedrons 
formed by the intersection of three pairs of orthog- 
onal coordinate surfaces, as well as degenerate 
Lame hexahedrons (whose faces flow into each 
other, contract to a point or line, or are located 
at infinity). 
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Schwab and E. Widmayer, Jr. Il - HULL BOTTOM 
PRESSURES AND IMPACT LOADS, D. A. King and 
R. C. Adams. Martin Rep. ER 7515; ER 7516, 
Nov., 1955. 98, 140 pp. 27 refs. Development 
of a theory for calculating structural loads due to 
water-landing impact; calculation of these loads 
over a wide range of landing conditions; measure - 
ments of structural loads (accelerations and 
strains) and of hull-bottom pressures resulting 
from landings of the M-270 airplane; and compari- 
son and correlation of experimental and theoretical 
loads due to impact landings on smooth seas. 
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THE SHOCK TUNNEL AND ITS APPLICATIONS 
TO HYPERSONIC FLIGHT. A. Hertzberg. Cor- 
nell Aero, Lab, Rep. AD-1052-A-5 (AFOSR TN 
57-268) [AD 126567], June, 1957. 44pp. 44 refs. 
Discussion covering high-temperature effects in 
hypersonic flow, the modified shock tube, problems 
of hypersonic shock-tunnel instrumentation, shock- 
wave attenuation, the tailored-interface shock tunnel, 
techniques for generating strong shock waves, and 
hypersonic-flow shock-tunnel programs, In par- 
ticular, a technique is described for accurately 
measuring heat transfer within the short testing 
times available in shock tunnels, and results are 
presented for preliminary experiments car~ied out 
to explore the effects of shock attenuation on the 
operation of shock tunnels, A new technique for 
generating the strong shock waves required is also 
described, and the experimental program under 


way at Cornell Aeronautical Laboratory is reviewed. 
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LA RENOVATION DE LA SOUFFLERIE S3 DU 
SERVICE TECHNIQUE AERONAUTIQUE. Robert 
Lecardonnel and M. Giqueaux. Appendix - CAL- 
CUL AERODYNAMIQUE D'UNE HELICE VENTILA- 
TEUR. M. Gruzon, France, Min. de l'Air BST 
119, 1957. 110 pp. SDIT, 2, Av. Porte-d'Issy, 
Paris 15, Frs. 1,300. In French. The renovation 
of the S3 wind tunnel of Service Technique Aéro- 
nautique (STA) is described in detail covering: im- 
provement of the air flow and of the effective work- 
ing velocity; installation of 2,000-h. p. power unit, 
the filter chamber, and the regenerator, and addi- 
tion of the experimental throat; increase of the tun- 
nel work coefficient; and description of experimen- 
tal and final materials and designs, 


INSTRUMENTATION TO MEASURE GAS-PHASE 
COMPOSITION OF HIGH VELOCITY, TWO-PHASE, 
TWO-COMPONENT FLOWS. Appendix -- APPROX- 
IMATE EVALUATION OF ERRORS IN DROPLET 
"SHEDDING" PROCESS OF VAPOR-SAMPLING 
PROBE. K. R. Wadleigh and R. A. Oman. (ARS 
llth Annual Meeting, New York, Nov. 26--30, 1956.) 
Jet Propulsion, .July, 1957, pp. 769-775, 783. 

ll refs, Discussion of the current state of develop- 
ment of a probe designed to measure the local water 
vapor-air mass-flow ratio (specific humidity). Par- 
ticular emphasis is placed on the flow of liquid wa- 
ter droplets suspended in air-water vapor mixtures, 
with water-air mass ratios up to 0. 3 and flow vel- 
ocities from 350 to 600 ft./sec. The mechanism of 
operation and the development of special probes to 
remove "'true point sample" of the gas are described. 


NOTE: The publications listed below, which were 
abstracted in the July issue (page 130), are now 
specified by AFOSR and ASTIA document numbers, 
as follows: 


NATO AGARDograph 22, Mach Number Measure- 
ments in High Speed Wind Tunnels. AFOSR TR 56- 
7. ASTIA AD 81540. 


NATO AGARDograph 23, Optical Methods for Ex- 
amining the Flow in High-Speed Wind Tunnel. 
AFOSR TN 57-336. ASTIA AD 132410. 


NATO AGARDograph 24, Fluctuations and Hot-Wire 
Anemometry in Compressible Flows. AFOSR TN 
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WHY DOUGLAS ENGINEERS AND SCIENTISTS GO FURTHER. 


At DOUGLAS 


...your 
missiles assignment 
can be as big as 
your talents 


Now in its 16th year, the Douglas missiles 
program is projected far into the future 
by such exciting new projects as THOR 


Out of such veteran projects as Nike and 
Honest John are coming fantastic new mis- 
sile systems to challenge the finest engineer- 
ing talents in the land. 


Since early in World War II, Douglas has 
been engaged in missile projects of prime 
importance. New engineering teams are con- 
stantly being formed for research, design, 
development and production. Engineers 
advance rapidly as Douglas expands its 
leadership in this challenging field. 


You are stimulated to accelerate your 
career by the importance of each assignment 
... by the help of your associates who are 
recognized experts in missile work... by the 
vastness of opportunity for engineers in this 
company that is run by engineers. 


There is no more promising future than 
that which awaits you in the Douglas 
Missiles Divisions. 


THOR — an intermediate range ballistics mis- 
sile now under development — has top priority 
in our country’s program for national defense. 


For complete information, write: 


E. C. KALIHER, 

MISSILES ENGINEERING 
PERSONNEL MANAGER, 
DOUGLAS AIRCRAFT COMPANY, 
BOX 620-Z, 

SANTA MONICA, CALIFORNIA 


GO FURTHER 
WITH 


FIRST IN AVIATION 
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Russian. Description of a static transfer 
device for a pulse-frequency telemetering 
system. 


Wave Propagation 


Propagation Characteristics of Low-Loss 
Tubular Waveguides. H. E. M. Barlow 
and H. G. Effemey. (JEE Paper 2326 
R.) Proc. IEE, Part B, May, 1957, pp. 
254-260. Experimental and _ theoretical 
investigation to establish the practi- 
cability—from the standpoint of achieving 
low losses—of a number of different wave- 
guide runs erected with tolerances likely 
to be acceptable in an engineering instal- 
lation. 


Space Charge Waves Along Magneti- 
cally Focused Electron Beams. Johannes 
Labus. Proc. IRE, June, 1957, pp. 854— 
861. 12 refs. Theoretical and experi- 
mental determination, by boundary condi- 
tions, of the propagation of perturbations 
along electron beams of finite diameter. 
A cylindrical, uncompensated beam (void 
of ions) confined by an arbitrary coaxial 
magnetic field is considered and two dif- 
ferent procedures are compared. 


Equipment 


Environmental Simulation: A Tool for 
the Contemporary Engineer. H. John 
Cail. JAS Natl. Summer Meeting, Los 
Angeles, June 17-20, 1957, Preprint 734. 
11 pp. Members, $0.35; nonmembers, 
$0.75. Discussion of the history of en- 
vironmental simulation, and future en- 
vironmental test requirements and simula- 
tion equipment. The types of tests com- 
monly performed and general classes of 
environmental simulation equipment in 
current use are described. 


Electric 


Environmental Testing of Avionic 
Equipment. R. H. Douglass, Jr. JAS 
Natl. Summer Meeting, Los Angeles, 
June 17-20, 1957, Preprint 735. 11 pp. 
Members, $0.35; nonmembers, $0.75. 
Description of an environmental labora- 
tory; its organization, equipment, and the 
type of tests performed. 


Les Matériaux Electrotechniques Nou- 
veaux. M. J. Henry Baudot. Tech. et 
Sci. Aéronautiques, No. 2, 1957, pp. 93-96. 
In French. Theoretical considerations of 
the possibilities of electric motors in aero- 
nautical application. 


Concerning the Chemical Composition 
of the Nickel Oxide Electrode in the Jung- 
ner-Edison Accumulator. Julian Zedner. 
(Z. fiir Electrochemie, No. 11, 1905, pp. 
809-813.) Gt. Brit., RAE Lib. Transl. 
642, Mar., 1957. 


Concerning the Chemical and Physical 
Behaviour of the Nickel Oxide Electrode 
in the Jungner-Edison Accumulator. Jul- 
ian Zedner. (Z. fiir Elektrochemie, No. 12 
1906, pp. 463-473.) Gt. Brit., RAE Lib’ 
Transl. 643, Mar., 1957. 17 pp. 20 refs 


L’Eclairage Extérieur A Bord des Aéro- 
nefs. J. Benquey. Tech. et Sci. Aéro- 
nautiques, No. 1, 1957, pp. 31-48. 18 refs. 
In French. Discussion of exterior lighting 
systems in aircraft, with details of their 
location, operation, and characteristics. 


Hydraulic & Pneumatic 


Physical and Chemical Laboratory 
Evaluation of Experimental Silicate Base 
High Temperature Hydraulic Fluids. IV 
—MLO 8200. H. M. Schiefer and R. J. 
Benzing. USAF WADC TR 55-89, Pt. 
IV [AD 118123], Mar., 1957. 17 pp. 
Test results for viscosity-temperature re- 
lationship, spontaneous-ignition tempera- 
ture, oxidation and corrosion, thermal and 
hydrolytic stability, foaming, lubricity, 
and rubber compatibility. 

Some Effects of Valve Friction and Stick 
Friction on Control Quality in a Helicopter 
with Hydraulic-Power Control Systems. 
B. Porter Brown and John P. Reeder. 
U.S., NACA TN 4004, May, 1957. 8pp. 
Test results which show that, when valve 
friction is equivalent to about 1.25 Ibs. 
of force at the stick, precision flying is 
difficult and more work is required of the 
pilot. Control quality is improved by 
adding an amount of stick friction that is 
equal to the valve friction. 

Hydraulic Servo Control Valves. II— 
An Investigation of a Number of Repre- 
sentative Electro-Hydraulic Servo Valves. 
Appendix I—The Formulation of Dynamic 
Test Procedures. Appendix II—Servo 
Valve Test Procedures. Appendix III— 
Description of Laboratory Equipment 
Appendix IV—-Static and Dynamic Test 
Results Presented in Graphical Form. 
Appendix V—Sample Calculation of the 
Valve Constants and Load Natural Fre- 
quencies. Bernard Johnson and Lee 
Schmid. USAF WADCTR 55-29, Pt. 2 
[AD 97222], Aug., 1956. 220 pp. 


Flight Operating Problems 


Automatic Flare-Out for Landing. 
David Markusen, Robert McLane, and 
Orville Pomeroy. USAF WADC TR 
55-506 (OTS PB 121383, $3.75), Mar., 
1956. 133: pp. 15 refs. Study and 
flight tests of a flare-out system which will 
take over pitch control of the aircraft 
from the glide-slope equipment at an alti- 
tude of about 100 ft. Requirements for 
flare-out of the DC-3 and F-94c are in- 
vestigated first. Asa result of the study a 
nonlinear computer which varies the co- 
efficient in the rate term of the flare-out 
equation is constructed for flight tests. 


Flight Testing 


Real-Time Analysis of Flight-Test Data. 
Ralph Tripp and R. L. McConaughy. 
ISA J., June, 1957, pp. 226-229. De- 
scription of a mobile station equipped with 
an analog computer that analyzes data 
fast enough to permit the ground crew to 
advise the pilot of the success and safety 
of his test maneuvers 

The Test Pilot and the Flight Test En- 
gineer. O. B. Philp and K. D. J. Owen. 
CAI Annual Gen. Meeting, Ottawa, May 
27, 28, 1957, Preprint7/3. 15 pp. Mem- 
bers, $0.50; nonmembers, $1.00. Dis- 
cussion of the training and duties of flight- 
test personnel. 


Fuels & Lubricants 


Gasoline to Kerosene to ‘‘Zip’’—with 
Energy Calling the Signals. Jet Propul- 


ston, June, 1957, pp. 682, 689, 690. Dis- 
cussion of current military use of a variety 
of propellant fuels. 

Development of Fluoro-Silicone Elasto- 
mers. Paul Tarrant and George W. 
Dyckes. USAF WADC TR _ 55-220, 
Pt. 2, May, 1956. 18 pp. Theoretical 
and experimental study of the effect of 
various initiators or catalysts on the addi- 
tion reaction involving a single olefin-silane 
system. 

Heat Capacities of Synthetic Engine 
Oils and Lubricants. Hyman Marcus. 
USAF WADC TR 57-38 [AD 118225], 
Apr., 1957. 10 pp. Measurements using 
a modified adiabatic-type calorimeter. 
Includes determination of heat-capacity 
variation as a function of temperature for 
eleven synthetic fluids, and derivation of 
appropriate expressions from a least- 
squares statistical analysis of the time- 
temperature data. 

Alaskan Test Site Oil Exposure Pro- 
gram. Robert J. Benzing. USAF WA- 
DC TR 56-1 [AD 110702], Jan., 1957. 
53 pp. Qualitative daily visual observa- 
tions and monthly pour-point data on ten 
mineral oils and four diester oils, accumu- 
lated over a two-year period, to determine 
the effect of prolonged outdoor unheated 
shed storage on their pour points. 

Micro Lubricant Test Methods. V 
High Temperature Viscosity. John B. 
Christian. USAF WADC TR 55-449, 
Pt. V [AD 118048], Feb., 1957. 6 pp 
Introduction of a small-scale method for 
determining viscosity at temperatures 
ranging from 550° to 700° F. Method 
makes use of the small-scale replica of the 
modified Ostwald Viscometer employing 
1.5 milliliters of sample. 

Micro Lubricant Test Methods. IV 
Evaporation Loss of Lubricating Greases 
and Oils, Viscosity of Lubricants at —65° 
F, and Foaming Characteristics of Crank- 
case and Aircraft Engine Lubricating Oils. 
John B. Christian. USAF WADC TR 
55-449, Pt. IV [AD 110587], Nov., 1956 
12 pp. 

Development of Schematic Analytical 
Procedures for Synthetic Lubricants and 
Their Additives. Francis S. Bonomo. 
USAF WADC TR 54-464, Pt. III [AD 
118215], Apr., 1957. 54 pp. Presenta- 
tion and discussion .of methods for sepa- 
rating; identifying, and determining certain 
components—including such base oils as 
dibasic acid and silicate esters, disiloxanes, 
silicone oils, and selenide and phenol-type 
antioxidants—of synthetic greases and 
lubricants. 

High Temperature Antioxidants for 
Synthetic Base Oils. VII—Evaluation of 
Antioxidants in Synthetic Fluids. Ap 
pendix A—Tables of Oxidation Data. 
Appendix B—Code Numbers, Formulas 
and Sources of Supply of Additives and 
Fluids. James W. Cole, Jr. 
WADC 53-293, Pt. 7 [AD 110728], 
Jan., 1957. 76pp. 16 refs. 

How Abrasive Contaminants Affect 
Aircraft-Engine Performance. F. E. To- 
bin, G. R. Furman, and K. H. Strauss 
(SAE Annual Meeting, Detroit, Jan. 14 
18, 1957, Preprint 38.) SAE J., June, 
1957, pp. 89-91. 

Trends in Lubrication. R.O. Campbell 
and S. C. M. Ambler. CAI Annual Gen. 
Meeting, Ottawa, May 27, 28, 1957, Pre 
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VERSATILE TYPE 6885 4 
PRESSURE 
SWITCH 


PRESSURE 15 to 25 DUAL 


+ 0.3 psi at +0.5 psi at +4% at 50 +3% at 100 +4% at500 +4% at 800 + 60 psi at According to 


(Under all test conditions) *1PS! 9°5 psi setting 5 setting psi setting psi setting psi setting psi setting 3000 psi setting selected ranges 
a 750 psi 450 psi 1,000 or 7,500 psi (as required) 7,500 pst 450 ps! 
—75° F. to + 250° F. 

VIBRATION Up to 2,000 cps at 40 g. Exceeds MIL-E-5272A Procedure | 

Switch Proper — 2” Diameter; Length 436”. Mounting Bracket to Suit Application 
WEIGHT 9 Ounces 10.5 Ounces 16 Ounces 
Been 30 Volts, 2.5 Amperes Inductive Load at 50,000 Feet 


This pressure actuated switch !s particularly designed for aircraft, rockets and 
missiles to control electrical circuits whenever the system pressure deviates 
from a specified value. 

Integral vibration isolation between mounting bracket and switch body con- 
tributes greatly to exceptional performance under vibration and shock condi- 
tions. Switch performance remains well within the tolerance limits given in the 
above table. 

The Type 6885 incorporates an enclosed snap-action switch, actuated by the 
movement of a limp diaphragm. External adjustment of the control set-point is 
easy with the unit installed for operation. Mounting position does not affect 
calibration, nor can pressures above the switch adjustment range deflect the 
diaphragm. The switch is immune to standard aircraft fluids and to corrosive 
media like oxidizers, rocket fuels, or Mil-O-7808 oil. Only Teflon and aluminum 
contact the pressure medium. 


An alternate Type 6885 Pressure Switch has two independent sensing and 
switch elements inside two housings with a single electrical connector and one 
pressure port. The Type 6885 can also be supplied with two electrical switches 
for double-pole, double-throw, non-simultaneous actuation. 


The wide range of operating pressures and functional perfection under vibration 
obtainable with the Type 6885 Pressure Switch recommends it for a variety of 
airborne applications. For engineering counsel, please address your inquiry to 
our headquarters plant, Danbury, Conn. 


==) MANNING, MAXWELL & MOORE, INC. 


MANNING 


AIRCRAFT PRODUCTS DIVISION - DANBURY, CONNECTICUT - INGLEWOOD, CALIFORNIA 


OUR AIRCRAFT PRODUCTS INCLUDE: TURBOJET ENGINE TEMPERATURE CONTROL AMPLIFIERS * ELECTRONIC AMPLIFIERS 
PRESSURE SWITCHES FOR ROCKETS, JET ENGINE AND AIRFRAME APPLICATIONS * PRESSURE GAUGES * THERMOCOUPLES 
HYDRAULIC VALVES + JET ENGINE AFTERBURNER CONTROL SYSTEMS. 
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a cast rocket fin? 


AERONAUTICAL ENGINEERING REVIEW 


In air-foil sections, strength, accuracy 
and smoothness are of primary im- 
portance. These characteristics, plus a 
minimum of machining, are offered by 
this Antioch Process missile fin cast- 
ing. The alloy: A-356. Tolerances of 
+.010” in thickness and .020” T.IR. 
on flatness are held in production. Sur- 
face finish, as cast, is better than 
125RMS. Test bars machined from 
heavy hub section have minimum ulti- 
mate strength of 36,000 psi and elon- 
gation of 11%. 

Morris Bean & Company specializes 
in casting parts for wave guide, fluid 
flow, and aircraft application to de- 
manding standards and in volume 
production. 

If your designs call for high per- 
formance aluminum parts, get ac- 
quainted with Morris Bean castings. 
Send us a part print for recommenda- 
tions. Technical literature on request. 

Morris Bean & Company 

Yellow Springs 17, Ohio 


SEPTEMBER 1957 


print 7/6. 6 pp. 11 refs Members, 
$0.35; nonmembers, $0.70. Review of 
past developments, present problems, and 
possible future advances. 

Untersuchungen und Entwicklungsar- 
beiten zur motorischen Priifung von 
Schmierdlen. G. Spengler and H. Gemper- 
lein. DVL Bericht No. 25, Apr., 1957. 22 
pp. Westdeutscher Verlag, KéIn & Opla 
den. In German. Development of ex 
perimental methods for engine-testing 
lubricating oils 

A Further Investigation of Disturbances 
Due to Oil Films in Journal Bearings. 
John F. Lewis and Graham B. Fulton 
USAF WADC TR 54-259 [AD 97140), 
May, 1956. 22 pp. Test results for im 
pending speed with respect to L/D ratio, 
clearance, and temperature. A method 
for determining the running position of a 
journal bearing by photographic means is 
described and several determinations of 
running-speed position are presented. The 
ratio of the maximum stable speed to the 
critical speed is plotted as a function of in 
let oil viscosity 

On the Hazards of Concentrated Hydro- 
gen Peroxide. Ralph Bloom, Jr. Jet 
Propulsion, June, 1957, p. 646 


Ice Formation & Prevention 


Statistical Study of Aircraft Icing Prob- 
abilities at the 700- and 500-Millibar 
Levels over Ocean Areas in the Nothern 
Hemisphere. Porter J. Perkins, William 
Lewis, and Donald R. Mulholland l 
S., NACA TN 3984, May, 1957. 31 pp 

Le Givrage sur 1’Atlantique Nord; Ré- 
sumé d’une Etude. P. K. Rohan and F 
D'Haonghusa. Secr. Gén. Av. Civ. & 
Commerc., Bul. Liaison & Docum. No. 90, 
1957, pp. 54-60. In French Presenta 
tion of data on slight, moderate, and heavy 
icing based on experimental observations 
over the period 1953-1954 


Instruments 


System Considerations in Instrument 
Dynamics. Victor Azgapetian TAS 
Natl. Summer Meeting, Los Angeles, June 
17-20, 1957, Preprint733. pp. Mem 
bers, $0.35; nonmembers, $0.75. Analysis 
of problems in increasing airstream angles, 
pressures, and pressure ratios 

Cronografo a Traccia Spiraliforme per 
Misure Temporali Inferiori al Microse- 
condo. F. Demanins and G. Poiani. 
Italiana, Mar., 1957, pp. 69-76. In Ital 
ian. Description of a new type of elec 
tronic chronograph with spiral time bass 
for measurements of time intervals inferior 
to a microsecond 

Equipment for Measurement of Air- 
speeds, Mach Numbers, and Tempera- 
tures. G. Dion. (Tech. & Sci. Aéronau 
tiques,' No. 3, 1956, pp. 118-124 Gt 
Brit., RAE Lib. Transl. 645, Apr., 1957 
13 pp 

The Small Gyro-Compass. Andrew P 
Cope. Navigation, Spring, 1957, pp. 238 
244. Survey of the way in which gyro 
scopic principles, gravity, and the earth’s 
rotation are used to create a north-seeking 
device. Engineering developments are 
described which now make it possible to 
increase the accuracy of the gyrocompass 
while decreasing its size. 


j 
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Individual Initiative in Research and Engineering 


The Jet Propulsion Laboratory has brought together an 
outstanding staff of engineers of exceptional talent and 
ability. Working individually within the group these men now 
comprise a highly progressive and productive entity. 

A recent survey of this staff indicated that the most impor- 
tant reason for their preference of JPL as a work center is 
the high degree of responsibility and freedom given the in- 
dividual to pursue his own assignments. Theintriguing nature 
of the work, challenging problems, professional association, 
fine residential location, pay scales and opportunities for 


Career 
Opportunities ELECTRONICS PHYSICS AERODYNAMICS MATHEMATICS 
Now Open in ENGINEERING CHEMICAL ENGINEERING 
These Fields 


career development were also important considerations. 

This appreciation, from within, of the Laboratory’s prin- 
ciple of recognizing ability and talent and allowing it to oper- 
ate with freedom and confidence under its own initiative is 
a gratifying tribute in itself. 

Working for the U.S. Army on a research and development 
contract with many ramifications, JPL has broad interests 
and constantly searches for new approaches to modern 
technical problems. This provides exceptional career oppor- 
tunities for those qualified individuals who are interested. 
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A Short Static-Pressure Probe Inde- 
pendent of Mach Number. Erik L. Mollo- 
Christensen, Marten T. Landahl, and John 
R. Martuccelli. J. Aero. Sci., Aug., 1957, 
pp. 625, 626. Navy-supported presenta- 
tion of data for a pressure probe in which 
the pressure holes are placed so far for- 
ward that the effects of the boundary layer 
are insignificant. 


The Measurement of Surface Residual 
Stress by X-Rays. G. A. Hawkes. Brit. 
J. Appl. Phys., June, 1957, pp. 229-236. 
Description of a multi-exposure, X-ray, 
back-reflection technique, and presentation 
of a graphical solution for the evaluation 
of the level of residual macrostress in any 
particular surface direction, in a polycrys- 
talline material. 


Automatic Control 


Phase-Plane Methods in Process Con- 
trol System Design. G. D.S. MacLellan. 
Trans. Soc. Instr. Tech., June, 1957, pp. 
62-71; Discussion, p. 71. 17 refs. Re- 
view of the use of the phase-plane for con- 
trol systems in which nonlinear effects 
occur. Applications are made to three 
examples: (a) the determination of the 
exact form of response of a hydraulic relay 
device subject to large inertia loads, (b) 
the effect of hysteresis in a simple level- 
control, (c) the effect of dead time in a 
system with proportional control. 


Stabilizatsiia Sistem Regulirovania pri 


Pomoshchi Spetsial’nogo Signala. R. Ol’- 
denburger. Avtom. i Telemekh., May, 
1957, pp. 392-396. In Russian. Analy- 


sis of the signal stabilization of a control 
system. 

Impul’snaia_ Stabilizatsiia Releinykh 
Sistem Avtomaticheskogo Regulirovaniia. 
N.A. Korolev. Avtom.i Telemekh., May, 
1957, pp. 397-408. In Russian. Descrip- 
tion of pulse-correction of control relay 
systems and of some means for calculating 
certain corrective circuits. 

Sintez Lineinykh Slediashchikh Sistem 
na Osnove Kriteriia Minimuma Prakti- 
cheski Predel’noi Oshibki Vosproizvedeni- 
ia. K.I. Kurakin. Avtom. 1 Telemekh., 
May, 1957, pp. 409-426. In Russian. Pres- 
entation of the synthesis of linear servo- 
systems using the criterion of the mini- 
mum of practically critical reproduction 
error. 

Metod Opredeliniia Optimal’nykh Kha- 
rakteristik Odnogo Klassa Samonastraiva- 
iushchikhsia Sistem. A. M. Batkov and 
V. V. Solodovnikov. Avtom. 1 Telemekh., 
May, 1957, pp. 377-391. In Russian. 
Development of a method for determining 
the optimum characteristics of a certain 
class of self-adaptive control systems. 

Survey of the Methods Available for 
Analysis and Synthesis of Non-Linear 
Servomechanisms. II. S. Demcezynski. 
Elec. Energy, June, 1957, pp. 316-321. 48 
refs. 

Stability Theorems for a Class of Non- 
linear Servomechanisms. L. Markus and 
N. Wagner. J. Math. & Mech., May, 
1957, pp. 393-399. Consideration of the 
case of a servomechanism constructed by 
suspending a mass m between two springs 
on a horizontal line, in order to formalize 
the problem and prove a general theorem 
which yields the desired results for the 
spring example as a special case. 


Uluchshenie Stabilizatsii Sistem Avtore- 
gulirovaniia pri Ogranichennoi Skorosti 
Servoprivoda pri Pomoschi Zapominaiush- 
chego Ustroistva. V. A. Kotel’nikov. 
Avtom. i Telemekh., Apr., 1957, pp. 289- 
303. In Russian. Study of the problem 
of improving, by means of a memory de- 
vice, the stabilization of control systems 
with limited servomotor speed and un- 
limited initial-deviation value. 

Methods of Improving Servo-System 
Performance. J. M. Nightingale. Mach. 
Des., June 13, 1957, pp. 142-147. 12 refs. 
Discussion of subsidiary feedback systems 
which include velocity, acceleration, and 
transient-velocity feedback. 


Flight Instruments 


The Air Force Program for Improved 
Flight Instrumentation. Lawrence C. 
Wright. USAF WADC TR 56-582 [AD 
110556], Nov., 1956.: 37 pp. Descrip- 
tion of a new approach to the instrumenta- 
tion problem to overcome many existing 
instrument limitations and information 
deficiencies. Includes explanation of the 
organization’s responsibility for the de- 
velopment of cockpit instrumentation and 
its relationship to other concerned agen- 
cies. 

The Alpha Gage. Melvin Shorr. Fly- 
ing Safety, June, 1957, pp. 16-19. De- 
scription of the Max-Min indicator, an 
instrument developed to control more 
closely the approach-for-landing phase of 
flight. 


Flow Measuring Devices 


How You Can Measure Air Flow. Erich 
J.O. Brandt. Prod. Eng., June, 1957, pp. 
145-150. Description of basic flow-rate 
and static-pressure techniques. 

Instrumentation Used in Measurement 
of the Three Dimensional Flow in an Axial 
Flow Compressor. J. H. Horlock. Gt. 
Brit., ARC CP 321 (Mar., 1955), 1957. 12 
pp. BIS, New York, $0.36. Presenta- 
tion and comparison of measurements, 
made with a variety of previously cali- 
brated instruments, to determine the total 
and static pressure and the yaw angle be- 
tween the blade rows of an axial-flow com- 
pressor. 


Temperature Measuring Devices 


Jet Engine Over-Temperature Recorder. 
Irwin Samuels. Av. Res. & Devel., June, 
1957, pp. 15, 22. Description of the TTR 
(Time-Temperature Recorder), a device 
which continuously monitors any tempera- 
ture or group of temperatures specified 
for the engine and records over-tempera- 
tures in seconds and minutes of duration, 
thus resolving conflicting requirements of 
high efficiency and flight safety. 

Mesure des Températures par Ther- 
mocouples sur Avion en Vol. Parize and 
Pignon. Tech. et Sci. Aéronautiques, No. 
1, 1957, pp. 15-17. In French. Descrip- 
tion of a thermocouple method for in- 
flight temperature measurements. 

Calculateur Analogique Destiné au 
Dépouillement des Mesures de Tempé- 
rature des Flammes de Fusées. R. Lafon. 
La Recherche Aéronautique, Mar.-Apr., 
1957, pp. 23-29. In French. Description 
of an analog computer designed to analyze 


1997 


rocket 


temperature measurements of 


flames. 


Vibration Measuring Devices 


Balance pour Mesures d’Amortissement 
de Tangage aux Vitesses Transsoniques 
et Supersoniques. J. Sagot. La Re- 
cherche Aéronautique, Mar.-Apr., 1957, pp 
7-10. In French. Description of the 
design and operation of an aerodynamic 
balance for measuring the damping in 
pitch at transonic and supersonic veloc- 
ities. 

Frequency Response Characteristics of 
Some Seismic Vibration Transducers. 
R. W. Corbin. Gt. Brit., RAE TM Jusin 
278, Jan., 1957. 13 pp. Survey of four 
generator-type seismic vibration trans- 
ducers of different designs to compare their 
characteristics and to provide a reference 
for those concerned with their use or with 
further development. The main construc- 
tional features of each type are described 
and measurements of their sensitivity and 
frequency response are presented in re 
sponse-curve form. 


Laws & Regulations 


Weltraumrecht und Recht ausserhalb 
derErde. AndrewG. Haley. Weltraum- 
fahrt, Apr., 1957, pp. 57-62. 25 refs. In 
German. Discussion of universal laws 
and of laws outside the Earth. 


Machine Elements 


On a Type of Air Lubricated Journal 
Bearing. Appendix I, II, I1I—Perform- 
ance Estimation. Appendix I\V—The 
Effect of Reynolds Number. Appendix 
\—The Effects of Thermal and Centrifu- 
gal Strain. VI—Estimation of the Fric- 
tional Losses. G. L. Shires. Gt. Brit., 
ARC CP 318 (Nov., 1949), 1957. 44 pp 
BIS, New York, $1.08. Results of tests 
on a bearing which will support a radial 
load when supplied with air at high pres- 
sure. The results are collated in terms of 
a nondimensional parameter based on the 
theory of viscid flow between two adjacent 
surfaces, and are extrapolated to give per 
formance figures for bearings outside th 
range of experiments. 


An Experimental Investigation into 
Stepped Thrust Bearings. R. C. R 
Johnston and C. F. Kettleborough. J./E 
Proc., No. 17, 1956, pp. 511-520; Com 
munications, pp. 523-529; Author’s Re- 
ply, pp. 529-533. Determination of the 
running oil-thickness and friction charac 
teristics for a range of speeds, loads, and 
inlet temperatures, for several different 
angular positions of the radial step, and 
for two curved steps. 


Some Aspects of the Production and 
Applications of Cold-Forged Light-Alloy 
Large-Diameter Rivets. C. G. Williams. 
Light Metals, June, 1957, pp. 196-198 


Slip Damping of Press-Fit Joints Under 
Linearly Varying Pressure. J.H. Klumpp 
and L. E. Goodman. USAF WADCTR 
56-291 [AD 97337], Sept., 1956. 41 pp 
23 refs. Development of expressions for 
the damping and elastic properties of 
joints under a linearly varying clamping 
pressure. The predictions of the theory 


of 
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STAINLESS 
STEEL 
MAKES THE 
DIFFERENCE 


...1ts effect on 
modern flight 


Faced with the challenging problems 
of super speeds, super heat and super 
engines, aircraft designers are turn- 
ing to stainless steel. Why? Because 
stainless steel combines the neces- 
sary heat and corrosion resistance 
with superior strength, durability 
and toughness. 


These same qualities make stainless 
steel the answer to many design and 
manufacturing problems in other 
transportation equipment as well as 
in growing thousands of industrial, 
architectural and consumer products. 


For more information about stain- 
less steel and the contribution it can 
make to your product or marketing 
problems, see your stainless steel 
supplier or write ELECTROMET— 
leading producer of more than 100 
alloys for the metal industries, in- 
cluding chromium and manganese 
used for making stainless steels. 
ELECTRO METALLURGICAL COM- 
PANY, Division of Union Carbide 
Corporation, 30 E. 42nd Street, New 
York 17, N.Y. 


METALS DO MORE ALL THE TIME 
THANKS TO ALLOYS 


Electromet 


FERRO-ALLOYS AND METALS 


UNION 


CARBIDE 


Thin sheets of heat-resistant stainless steel 
on the wings and tail of an experimental 
rocket plane helped it to safely set the newest 
world’s speed record—1,900 m.p.h. 


The terms “‘Electromet” and ‘Union Carbide” are registered trade-marks of Union Carbide Corporation. 


145 


= 
Ket 
ent 
ues 
rs, 
| 
alb 
” 
li 
Ww 
nal 
m- 
‘he 
1ix 
fu- 
‘ic- i | 
ut 
yp } 
| 
jial 
CS 
the 
} 
R 
IE 
m 
the 
cit | 
nd 
mere 
4 
nd 
loy 
ler 
pp 
p 
for 
of 
ing 
ry 


146 AERONAUTICAL 


are compared with the results of controlled 
experiments. 

Methods of Regulating Spring Mecha- 
nism for Constant Drive in Clocks and 
Their Application in a Simple Re-Tension- 
ing Device. Joerg Ekkerhardt (3th 
Cong. Internatl. de Chronometrice, No. 10, 
1954, pp. 597-603.) Gt. Brit., RAE Lith. 
Transl. 648, Apr., 1957. 9 pp 

Development of Friction-Seal Materials 
for High Temperature- High Speed Opera- 
tion. Peter F. Mataich,. USAF WADC 
TR 56-579 [AD 118047|, Feb., 1957. 18 
pp. Study of materials suitable for use as 
friction seals under conditions of high tem- 
perature and high rubbing speeds 

How to Design For O-Ring Seals on Air 
and Oil-Powered Equipment. FE. J 
Parker. Appl. Hydraulics, June 1957, pp 
84-87, 134, 135 ff. Details of gland design 
to assure proper sealing action on a specific 
job 


Maintenance 


Aircraft Maintenance in Extreme Low 
Temperatures. S.G. Marsch. J. SLAF, 
May, 1957, pp. 3.6. Discussion of staff 
welfare, pre-heating and starting of en- 
gines, oil congealing, hydraulic systems, 
excessive oil venting, and failure of feath 
cring action 


Materials 


An Investigation into the Formulation of 
Anti-Misting Compound (Specification 
D.T.D. 338). T.R. F. W. Fennell and J. R. 
Webb. Gt. Brit., RAE TN Chem.1297, 
Feb., 1957. S&S pp 

Effect of Strain and Temperature on the 
Yielding of Copper and Nickel. J. H 
Frye, Jr., J. L. Seott, and J. W. Woods 
J. Metals, May, 1957, p. 708. 

How to Choose a Less Critical Material 
in Designing Military Equipment. Frank 
lin P. Huddle. Materials @ Methods, 
June, 1957, pp. 107-109. Deseription and 
presentation of the Alternate Materials 
Index set up by the Dept. of Defense as a 
guide for military designers and engineers, 
and outline of basic principles to follow in 
judging the relative availability of ma 
terials 

Low Temperature Brittleness. A. W. 
Magnusson and W. M. Baldwin, Jr. J/. 
Mech. & Phys. Solids, No. 3, 1957, pp 
172-181. 27 refs. Test results which are 
extrapolated to obtain low-temperature 
strain rates 

Stress-Free Plating. Edward Cald 
eron. Ryan Reporter, June 7, 1957, pp 
22, 23, 30. Application of nickel sulfa 
mate to help relieve tensile stresses in In 
conel-X and alloy A-286 

Los Materiales Organicos Transpar- 
entes en Aviaci6n. Jestis Calvo. Rev 
Aero., Mar., 1957, pp. 195-205. In 
Spanish. Discussion of the use of trans- 
parent materials in aviation in terms of 
their resistance properties. 

Alumina-Base Cermets. Charles A 
Hauck, John C. Donley, and Thomas S 
Shevlin. USAF WADC TR 54-173, Pt 
3, Mar., 1956. 39 pp. Development of a 
cermet composition possessing high 
level of impact resistance with an adequate 
high-temperature strength and oxidation 
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resistance. Includes a fundamental study, 
involving the introduction of active metals 
as Wetting agents, on the wettability of 
Al,O; by metals and alloys 

High Temperature Evaluation of Anti- 
oxidants in Diester Base Fluids. Howard 
D. C. Hill, USAF WADC TR 355-385 
AD 110664\, Mar., 1957. 15 pp. Test 
results which indicate that, of the three 
compounds evaluated, the selenium-con 
taining compounds provide the best oxida 
tion inhibitors, from the standpoint of 
low evaporation | 
change 


sses and low viscosity 


Metals & Alloys 


Steel and Titanium Extrusions Today: 
Increasing in Demand Tomorrow; Un- 
usual Shapes. F. T. Roberts, Jr. SAE 
J., June, 1957, pp. 75-77 

Ustalost’ Metallov pri Kontaktnom 
Trenii. V. S. Ivanova and I. A. Oding 
Izv. Akad. Nauk SSSR, Otd. Tekh Nauk, 
Jan., 1957, pp. 95-102. 13° refs. In 
Russian. Study of the effect ot contact 
friction on metal fatigue on two Cr-Ni-Mo 
steel specimens in air and in molecular 
hydrogen 

Vliianie Sostava Splavov Aliuminiia s 
Tsinkom na Velichinu Izmenenii Raz- 
merov Obraztsov pri Tsiklicheskoi Ter- 
micheskoi Obrabotke. A.A. Bochvar and 
P. K. Novik IV SSSR Dokl., Feb. 21, 
1957, pp. 1,041, 1,042.) In Russian. Dis 
cussion of the effect of the composition of 
aluminum-zine allo 
variation of specimens 
thermal treatment 

Compressive-Creep Properties of High- 


on the value of size 


subjected to evelic 


Temperature Materials. L. A. Yerko 
vich and G. J. Guarnieri. USAF WADC 
TR 54-582, Nov., 1954 17 pp 15 refs 


Experimental investigation of the creep 
characteristics of 
and metal-ceramic 


igh-temperature alloy 
materials subjected to 
static compression stresses in the te mpera 


ture range 1,350° to 1,800° F 

Dispersed Hard Particle Strengthening 
of Metals. Nicholas J. Grant and Oliver 
Preston. J. \Jetals, Mar., 1957, pp. 349 
357. 37 refs. Review of various methods 
used to strengthen metals and alloys for 


high-temperature service 
Investigations of Rhenium. 
Sims, Charles M. Craighead, Robert | 
Jaffee, Donald N. Gideon, Wilbur W 
Kleinschmidt, William EE. Nexsen, Jr., 


Chester T 


Gordon B. Gaines, Francis C. Todd, 
Charles S. Peet, Danny M. Rosenbaum, 
Roger J. Runck, and Ivor E. Campbell 
USAF WADC TR 54-371, Suppl. 1 [AD 
97301|, Sept., 1956. 79 pp. 17. refs 
Presentation of a new method tor prepar 


ing high-purity rhenium metal powder by 
reducing a hydrolized rhenium halide 

O Zavisimosti Zharoprochnosti Metal- 
licheskikh Materialov ot ikh Sostava. A 
A. Bochvar. / lkad. Nauk SSSR, 
Otd. Tekh. Nauk, Jan., 1957, pp. 136-138 
10 refs. In Russian. Discussion of the 
dependence of heat resistance of metals on 
their composition 

Where to Use Heat Resistant, High 
Alloy Castings. FE. A. Schoefer. 
rials & Methods, June, 1957, pp. 122-125, 
151, 155 ff 
sheet. 

High Strength Nickel-Chromium Alloys 
for Elevated Temperature Service. K 


Illustrated guide and data 


SEPTEMBER, 


Veeting, 
Ottawa, May 27, 28, 1957, Preprint 7 


B. Young. CA/ Annual Gen 


10 pp. 13 refs. Members, $0.50; non 
members, $1.00. Discussion of the ci 
velopment and properties of nickel-chro 
mium alloys, and of the influence of heat 
treatment and composition on these prop 
erties 


Metals & Alloys, Ferrous 


Fatigue Tests on Notched Mild Steel 
Plates with Measurements of Fatigue 
Cracks. N. E. Frost and D. S. Dugdal 
J. Mech. © Phys Solids, No. 3, 1957, PI 
182-192. 13refs. Investigation in which 
the growth of cracks from 0.2-in. notches is 
observed as the tests proceed. Circum 
stances for obtaining no cracks, nouprop- 
agating cracks, and complete failure ari 
determined in terms of root radius, mean 
stress, and stress range 

Stahle fiir die Luftfahrt. Kurt Reiclic! 
Luftfahrttechnik, June 15, 1957, pp. 123 
130. In German. Discussion of the ap 
plication of different types of steel in the 
aircraft industry 

Development of Austenitic Iron-Base 
Sheet Alloy. Roy R. Rothermel. 
WADC TR 54-472, Pt. 2, May, 1956 
19 pp. Experimental investigation to 
develop a welding procedure which will 
consistently produce crack-free welds in 
AD30 steel. Satisfactory welds are mad 
in representative types of weld joints by 
the metallic are process using types 310 
and 312 mod. (2-3 per cent Mo) clec 
trodes, by the inert gas process using AD30 
filler, and by the butt flashwelding process 

Design Properties of High Strength 
Steels in the Presence of Stress Concen- 
trations. I--Dependence of Tension and 
Notch-Tension Properties of High- 
Strength Steels on a Number of Factors. 
IIl--Axial-Load Fatigue Properties of 
High-Strength Steels. B. B. Muvdi, G 
Sachs, and E. P. Klier 
TR 56-395, Pts. I, IIT |AD 1106387; 110- 
619], Dec., 1956. 57; 38 pp. 22 refs 
Evaluation of the influence on high 
strength steels, of testing direction, as 
tested section size, notch sharpness or 
stress concentration, strength level or 
tempering temperature, and steel composi 
tion, and of the fundamental effects of a 
number of variables on the fatigue prop 
erties of such steels. 

Temper Brittleness of Boron-Treated 
Steel. Samuel J. Rosenberg USAF 
WADC TR 56-396 [AD 110638], Dec., 
1956. S58 pp. Experiments on two series 
of steels, melted to the base composition 
of 8140, to ascertain whether titanium 
and zirconium (present in many commer 
cial boron-addition agents) have any ad 
verse effect on the impact properties of 
the base steels, particularly with reference 
to temper brittleness 


Metals & Alloys, Nonferrous 


Coated Molybdenum-Base Alloys. R 
T. Begley. (SAE Annual Meeting, De 
troit, Jan. 14-18, 1957, Preprint 88.) SAE 
J., June, 1957, pp. 70, 71 
of molybdenum properties, their advan 
tages and limitations, and of several coat 
ings to provide oxidation protection 

Joining of Molybdenum. William N 
Platte. USAF WADC TR 54-17, Pt 


Discussion 


USAF WADC 
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From Gaslight to Satellite... 
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[AD 110570], Nov., 1956. 75 pp. 13 
refs. Experimental investigation on gas 
purification systems for argon or helium, 
in order to eliminate porosity in the parent 
metal occurring when molybdenum joints 
are made by the fusion welding method. 
Consideration is given to the removal of 
contaminating gases from the weld zone 
by diffusion into the base plate, to molyb- 
denum deoxidization by means other than 
carbon, to the problem of weld-crater 
cracking, to post-weld heat treatment, 
and to the use of vacuum-sintered molyb- 
denum in developing deoxidization tech- 
niques. 

Current Light Alloy Specifications. 
Light Metals, June, 1957, pp. 198-205. 
Index to light metals and current addi- 
tions, revisions, and amendments to the 
British Standard Specifications list. 

Eine neue thoriumhaltige Magnesium- 
legierung hoher Warmfestigkeit. Anton 
Schwarz. VDI Zeitschrift, Apr. 21, 1957, 
p. 546. In German. Description of a 
magnesium alloy containing thorium (HK 
31 A) and discussion of its heat-resistance 
properties. 

Some Electrode Processes on Copper 
Anodes in Orthophosphoric Acid Solution. 
K. F. Lorking. Australia, ARL_ Rep. 
Met. 18, Sept., 1956. 22 pp. 26 refs. 

The Ageing Characteristics of Ternary 
Aluminum-Zinc-Magnesium Alloys. I. J. 
Polmear. Australia, ARL Rep. Met. 20, 
Jan., 1957. 39 pp. 36 refs. Study of 
alloys with basic zinc contents of 4, 6, and 
8 per cent, and magnesium contents within 
the range of from 0-3 percent. Hardness- 


aging time curves are determined at regular 
temperature intervals between —20° and 
240° C., and tests are carried out for peri- 
ods up to two years 

The Symposium ‘‘Metallurgical Aspects 
of the Control of Quality in Non-Ferrous 
Castings.’? Light Metals, June, 1957, pp 
189, 190. Summary of papers presented 
at the joint meeting, in London, of the 
(British) Institute of Metals, the Associa 
zione Italiana di Metallurgia, the Associa- 
tion Suisse pour |’ Essai des Matériaux, and 
the Société Suisse des Constructeurs de 
Machines, during the week of April 29 
through May 4, 1957 

The Industry in the World Today. 
Light Metals, June, 1957, pp. 194, 195. 
Review of current trends and develop- 
ments in the aluminum industry in South 
America. 

Fatigue Failure--A Structure Study. 
A. A. Krishnan and K. D. Maji. J. Sct. 
& Ind. Res., Sect. B, Mar., 1957, pp. 105- 
116. 19 refs. Study of fatigue failure in 
copper using X-ray back-reflection and 
metallographic techniques 

The Creep Properties of Metals Under 
Intermittent Stressing and Heating Condi- 
tions. V-—-Further Creep Results on 
Alclad 7075-T6 Aluminum Alloy and Con- 
sideration of Analytical Procedures. Ap- 
pendix I—An Approach to the Problem of 
Creep under Variation in Stress. Ap- 
pendix I1—Diagrammatic Representation 
of Cycles of Intermittent Loading and/or 
Heating. N. H. G. Daniels and H. B. 
Masuda. USAF WADC TR _ 53-336, 
Pt. 5, May, 1956. 87 pp 


PT” PYGMY ELECTRICAL CONNECTOR 
_ WITH 5-KEY POLARIZATION, 3-POINT LOCK 


Positive locking feature 
eliminates safety wiring 


The new Bendix* “PT” connector repre- 
sents the greatest advance yet achieved in 
miniature connector design. It incorpo- 
rates more exclusive features than any 
miniature connector on the market. Here 
are a few of the things that make the 
Bendix “PT” outstanding in the connec- 
tor field today: 


Export Sales and Service: Bendix International Division, 205 East 42nd St, New. 


117 E. Providencia Ave., Burbank, Calif. « Paterson Buildin 
Hulman Building, 120 W. Second St., Dayton 2, Ohio « 26 


@Safety wiring completely eliminated 


e@Mechanically assisted coupling and uncoupling through 
cam action 


eVisual and audible inspection of coupling—perfect for 
“blind” locations 


eThree-point bayonet lock; perfect axial alignment of 
mating parts at all times 


e@Constant spring tension behind mated insert faces 


eFive key polarization—positive protection against mis- 
mating or cross-plugging 


@Resilient inserts, performance-proved in millions of 
Bendix connectors over the past ten years 


e@Heavy gold plating over silver on all contacts 
e@Closed entry, probe-proof socket contacts 


SCINTILLA DIVISION of 


SIDNEY, NEW YORK 


FACTORY BRANCH OFFICES: 


—SEPTEMBER 1957 


Wear Studies with Titanium. Robert 
J. Benzing and Arthur N. Damask 
USAF WADC TR 56-375 [AD 110585], 
Jan., 1957. 13 pp. 11 refs. Study of 
wear on titanium using typical oils to pro 
vide data for comparison with other studies 
dealing with function coefficients and wear 
of specimens in nonstandard lubricant 
testers. 

Development of Titanium-Base Alloys 
for Elevated Temperature Application. 
William F. Carew, Frank A. Crossley, and 
Donald J. McPherson. USAF WADC 
TR 54-278, Pt. 3, May, 1956. 92 pp 
Study to determine the effects on mechani 
cal properties of complexing the a and 8 
phases of Ti-6Al-3Mo. Tin and zirco 
nium are employed as a complexers and 
chromium, manganese, and vanadium are 
employed as 6 complexers. 

Hydrogen Contamination in Titanium 
and Titanium Alloys. III—Strain Aging 
Hydrogen Embrittlement in Alpha-Beta 
Titanium Alloys. Harris M. Burte. US 
AF WADCTR 54-616, Pt. 3 [AD 110439 
Oct., 1956. 43 pp. 15 refs. 

Drilling of 6Al-4V Titanium Alloy. G. 
P. Campbell and Andrew Searle. ASME 
Semi-Annual Meeting, San Francisco, 
June 9-13, 1957, Paper 57-SA-71. 7 pp 
Analysis of production-drilling tests 

Boeing Paves Way for Titanium Honey- 
comb. Irwin Stambler. Av. Age, June, 
1957, pp. 146-158. Discussion of tooling 
and bonding methods for 6 Al-4V titanium 

The Effect of Various Heat Treatment 
Cycles Upon the Mechanical Properties of 
Titanium Alloys with Various Interstitial 


@Both pin and socket contacts machined from high-grade 
copper alloy 


@Machined bar stock or impact-extruded shell components 
cadmium-plated to QQP-416; olive drab iridite after 
treatment 

“PT” connectors accommodate about 
three times as many Circuits, size for size, 
as comparable ‘‘AN” connectors. Like so 
many Bendix products, they are a result 
of the traditional Bendix policy of antici- 
pating the needs of the aviation industry, 
in this case the trend to higher voltages 


and smaller conductors. TRADEMARK 


“Condi 


ORPORATION 


York 17, N. Y. 


18038 Mack Ave., Detroit 24, Mich. « 545 Cedar Lane, Teaneck, N. J. ¢ 5906 North Port Washington Rd., Milwaukee 17, Wisc. 
Inwood Road, Dallas 19, Texas » 8425 First Ave., South, Seattle 8, Washington ¢ 1701 “‘K” Street, N.W., Washington 6, D. C. 
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Levels. Benjamin F. Hadley, G. William 
Bauer, and Dillon Evers. USAF WADC 
TR 56-580 [A D 118118], Mar., 1957. 187 
pp. Results of creep tests giving elevated- 
temperature tensile properties, room- 
temperature notch strength, and Charpy 
impact data. 

Titan im Flugzeugbau. H. van Kann 
and W. Knorr. Luftfahrttechnik, June 15, 
1957, pp. 181-187. 14 refs. In German. 
Discussion of titanium properties and 
applications, from the engineer’s view- 
point. 


Nonmetallic Materials 


Foamed-in-Place Techniques with Seb- 
alkyd and Flexalkyd Resins. Appendix 

List of Materials Required for Foamed- 
in-Place Techniques. A. C. Cornwell, 
D. B. V. Parker, and L. N. Phillips. Gz. 
Brit., RAE TN Chem. 1295, Feb., 1957. 
22 pp. Presentation of the essential tech- 
nology required to carry out work with 
both rigid and flexible polyurethanes. 
Attention is drawn to the advantage of 
using prefabricated alkyds, and the proce- 
dure for making a typical formulation is 
given in detail. 

Selecting Silicone Rubbers. II—Prop- 
erties, Design and Fabrication. F. L. 
Kilbourne, Jr., A. S. Kidwell, and T. S. 
Moroney. Materials & Methods, June, 
1957, pp. 114-119. Discussion of the 
effects of temperature and exposure to 
fluids, and of the forms in which the ma- 
terial can be specified. 

Research on Elevated Temperature 
Resistant Ceramic Structural Adhesives. 
I, II. Richard M. Spriggs, Henry G. 
Lefort, and Dwight G. Bennett. USAF 
WADC TR 55-491, Pts. I, II [AD 97316; 
110736], Sept., 1956; Jan., 1957. 90; 65 
pp. 16 refs. Investigation of ceramic 
compositions as adhesives for metals at 
elevated temperatures. A requirement is 
given for high shear strengths for extended 
periods of time at such elevated tempera- 
tures. 

The Effect of Five Synthetic Lubricants 
on USAF Fabrics. Richard A. Sublette. 
USAF WADC TR 55-379, May, 1956. 
10 pp. Experimental investigation to de- 
termine if textile fibers and fabrics used by 
the USAF are subject to deterioration or 
degradation when exposed to synthetic 
lubricants. 

Weathering Resistance of Fungicidal 
Vinyl Coated Cotton Fabrics. John C 
Saylor. USAF WADC TR 56-252 [AD 
110711], Jan., 1957. 33 pp. 

Weathering of Glass-Fabric-Base Plas- 
tic Laminates. Fred Werren and B. G. 
Heebink. USAF WADC TR 55-319, 
May, 1956. 49 pp. Presentation of data 
concerning the effect of exposure on the 
mechanical properties, and the appearance 
of the laminates after periods of three and 
twelve months. 

The Effect of Preloading Under Various 
Environmental Conditions on the Strength 
of Glass-Fibre Laminated Plastics. M. 
M. Cornford and W. W. Wright. Gz. 
Brit., RAE TN Chem. 1291, Nov., 1956. 
35 pp. Experimental investigation show- 
ing that the flexural strength under condi- 
tions of elevated temperature, high hu- 
midity, or both, depends on the types of 
resin and glass cloth and on the treatment 
applied to the glass cloth. A combina- 
tion of an epoxy resin and a low-alkali glass 
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cloth treated with vinyl trichlorosilane 
gives laminates of markedly superior prop- 
erties. 

Investigation of the Shelf Life of Liquids 
in Polyethylene Bottles. I1I—Investiga- 
tion of the Effects of Molecular Weight, 
Chain Branching, and Irradiation on Poly- 
ethylene with Regard to Shelf Life in 
Bottles. Jules Pinsky, A. R. Nielsen, and 
J. H. Parliman. USAF WADC TR 53- 
133, Pt. 3 [AD 97334], Sept., 1956. 79 
pp. 

Epoxy Castings. B. F. T. Langsdorf. 
Prod. Eng., June, 1957, pp. 135-139. 
Discussion of the advantages of epoxies 
and how to design large parts. Also in- 
cluded is material on hardener systems, 
mold design, coring, parting agents, curing 
cycles, applications, and costs. 


Testing 


Development of Non-Destructive Tests 
for Structural Adhesive Bonds. Ap- 
pendix A—Participants in External Pro- 
gram. Appendix B—Vibrational Modes 
on Barium Titanate Ceramic Disks. J. 
S. Arnold. USAF WADC TR 54-231, 
Pt. 5 [AD 118083], Feb., 1957. 52 pp. 
Development and testing of an ultrasonic 
technique (the STUB-meter) for evaluat- 
ing structural adhesive bonds. 

Comparison Between Torsional and 
Tensile Stress Relaxation Tests. L. E. 
Benson, G. E. Tummers, and S. J. Watson. 
Brit. Welding J., June, 1957, pp. 281, 282. 
Test results on 0.5 per cent molybdenum 
steel at 600° C. show that the two methods 
of testing are in reasonable agreement. 

Autoradiographic Study for the Distri- 
bution of Thorium in Magnesium Alloys. 
Kurt Wolfsberg and George John. USAF 
WADC TR 56-409 [AD 110571], Nov., 
1956 (1957). 37 pp. 12 refs. Test re- 
sults which show qualitatively that a large 
percentage of the thorium is located in, or 
very near to, the grain boundaries. 


Research on Effects of Prestraining and 
Notch Sharpness on the Notch Strength of 
Materials. G. W. Geil and N. L. Carwile. 
USAF WADC TR 56-402 |AD 110436}, 
Oct., 1956. 101 pp. Evaluation of the 
effects of notch sharpness and prestrain at 
+25° C. on the notch strength, and on 
ductility at —196° C. and +100° C., for 
notched tensile specimens of titanium and 
titanium alloy. 

The Ultracentrifuge as an Instrument for 
Testing Adhesion. R.L. Patrick. USAF 
WADC TR 55-480, Mar., 1956 (1957). 
29 pp. Complete description of the ap- 
paratus and modifications which permit 
the use of nonmetallic substrates, includ- 
ing glass. 


Simultaneous Polarographic Deter- 
mination of Cadmium and Tin. George 
W. Latimer, Jr.,C. D. Houston, and Keith 
E. Eubank. USAF WADC TR 56-299 
[AD 97281], Sept., 1956. Spp. 11 refs 


Mathematics 


Algebraic Structure and Conformal 
Mapping. Maurice Heins. Jnst. Advanced 
Study, Princeton, N. J., Rep. (AFOSR TN 
57-192) [A D 126487], May, 1957. 17 pp. 

Usloviia Polnoi Nepreryvnosti Rezol’- 
venty Nesamosopriazhennogo Differen- 
tsial’nogo Operatora. V.B. Lidskii. AN 
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SSSR Dokl., Mar. 1, 1957, pp. 28-31. 
In Russian. Discussion of conditions for 
a complete continuity of the resolvent of a 
differential operator. 

A Stable Implicit Finite Difference Ap- 
proximation to a Fourth Order Parabolic 
Equation. S. D. Conte. J. Assoc. Comp. 
Mach., Jan., 1957, pp. 18-23. Derivation 
of a representation, involving only three 
unknown quantities in each equation, for 
solving the fundamental equation govern- 
ing the transverse vibrations of a homoge- 
neous beam. 

Asymptotic Forms for the Whittaker 
Functions with Both Parameters Large. 
Nicholas D. Kazarinoff. J. Math. & 
Mech., May, 1957, pp. 341-360. 10 refs. 
OSR-supported analysis. 

General Minimax Theorems. Maurice 
Sion. Inst. Advanced Study, Princeton, 
N. J., Rep (AFOSR TN 57-204) [AD 
126501], Apr., 1957. 10 pp. 11 re's. 
Proof of a minimax theorem for a function 
that is quasi-concave-convex and appro- 
priately semi-continuous in each variable. 
Other known results are derived from this 
theorem. 

Invariant Matrices and the Geometry of 
Numbers. K. Mahler. Proc. Royal Soc. 
(Edinburgh), Sect. A, 1955-57, pp. 223 
238. Study of real full linear groups which 
can be associated with a multilinear map- 
ping of one affine space into another. This 
mapping is studied from the viewpoint of 
the geometry of numbers of convex bodies, 
and a general arithmetical property of 
such mappings is proved. 

K Voprosu o Periodicheskikh Resheni- 
iakh Nelineinykh Sistem s Malym Para- 
metrom. I. Bernstein. AN SSSR Dokl., 
Mar. 1, 1957, pp. 9-11. In Russian. 
Study of the problem of periodic solutions 
of nonlinear systems with a small param- 
eter. 

Limits of the Characteristic Values for 
Certain Boundary-Value Problems As- 
sociated with Difference Equations. Tom- 
linson Fort. J. Math. & Phys., Jan., 
1957, pp. 401—407. 

Location of Zeros of Infrapolynomials. 
T. S. Motzkin and J. L. Walsh. Harvard 
U., Math. Div., Rep. (AFOSR TN 57 
265) [AD 126564], Dec., 1956. 29 pp. 
Investigation of the geometric location of 
zeros (and the center of gravity of zeros) 
of infrapolynomials on both bounded and 
unbounded sets. The contrast between 
these two kinds of sets is great, and the 
methods involve the detailed study of the 
behavior of unbounded sets in the neigh- 
borhood of infinity, with special reference 
to the level loci of the modulus of a rational 
function. 

Nekotorye Tauberovy Teoremy dlia 
Obobshchennykh Preobrazovanii Fur’e. 
Iu. I. Liubich. AN SSSR Dokl., Mar. 1, 
1957, pp. 32-35. In Russian. Analysis 
of some Tauberian theorems for general- 
ized Fourier transformations. 

On Infrapolynomials with Prescribed 
Constant Term. J. L. Walsh. Harvard 
U., Math. Div., Rep. (AFOSR TN 56-582) 
[A D 115006], Oct., 1956. 28pp. 13refs. 
Study of prescription of the last coefficient 
or of the last several coefficients, with em- 
phasis on the geometry of the zeros of the 
polynomials. 

Osculatory Interpolation and Integra- 
tion. J. C. Cooke. J. Math. & Phys., 
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Jan., 1957, pp. 394-400. Presentation of 
formulas for interpolation and = integra- 
tion of a function f(x), which is tabulated, 
together with its first two or three deriva- 
tives, at equal intervals of the argument x. 

Reshenie Odnogo Klassa Singuliar- 
nykh Integral’nykh Uravnenii s Kon- 
turnym Integralom. FE. I. Kim. AN 
SSSR Dokl., Mar. 1, 1957, pp. 24-27. In 
Russian. Development of a solution of a 
certain class of singular integral equations 
with line integrals. 

Sistemy Osobykh Integral’nykh Urav- 
nenii Tipa Svertki. R.Kh. Zaripov. AN 
SSSR Dokl., Mar. 1, 1957, pp. 20-23. In 
Russian. Analysis of systems of singular 
integral convolution equations 

Symposium on Modern Techniques 
for Extremum Problems: Dynamic 
Programming and the Numerical Solution 
of Variational Problems. Richard Bell- 
man. (Oper. Res. Soc. Am.,7th Natl. Meet- 
ing, Los Angeles, Aug. 16,1955.) Oper. Res., 
Apr., 1957, pp. 277-288. 23 refs. Presen- 
tation of a simple, readily applicable tech 
nique, requiring no mathematical back 
ground beyond elementary calculus, which 
can be used to compute the solution of a 
variety of problems in a routine fashion, 
with no regard to linear or nonlinear, 
stochastic or deterministic features of the 
underlying process 

Symposium on Modern Techniques for 
Extremum Problems: Discrete-Variable 
Extremum Problems. George B. Dant 
zig. (Oper. Res. Soc. Am., 7th Natl. 
Meeting, Los Angeles, Aug. 16, 1955.) 
Oper. Res., Apr., 1957, pp. 266-277. Re 
view of some recent successes in the use of 
linear programing methods for the solu- 
tion of discrete-variable extremum prob- 
lems. Includes discussion of an example 
of the use of the multistage approach to 
dynamic programing. 

Symposium on Modern Techniques for 
Extremum Problems: Linear and Non- 
linear Programming. A. W. Tucker 
(Oper. Res. Soc. Am., 7th Natl. Meeting, 
Los Angeles, Aug. 16, 1955.) Oper. Res., 
Apr., 1957, pp. 244-257. 16 refs. Anal 
ysis of the problem of minimizing a con 
vex objective function subject to linear 
constraints (inequalities and/or equations, 
some variables nonnegative ) 

The Conformal Mapping of Simply- 
Connected Riemann Surfaces. II. Mau- 
rice Heins Inst. Advanced Study, Prince 
ton, N. J., Rep. (AFOSR TN 57-191) 
[AD 126486], May, 1957. 7 pp. Pres- 
entation of a solution to the problem of 
treating the Riemann mapping theorem 
without assuming a countable base. 

Effect of Propagated Error on Inverse of 
Hilbert Matrix. Susie E. Atta. J. Assoc 
Comp. Mach., Jan., 1957, pp. 36-40 

Note on Degree of Approximation to 
Analytic Functions by Rational Functions 
with Preassigned Poles. J. L. Walsh 


Harvard U., Math. Div., Rep. (AFOSR 
TN 56-481) [AD 97365|, Nov., 1956 7 
pp 


A Survey of I. N. Vekua’s Theory of 
Elliptic Partial Differential Equations 
with Analytic Coefficients. Peter Hen- 
rici. ZAMP, May 25, 1957, pp. 169-203 
14 refs. Presentation of a theory for 
linear partial differential equations with 
analytic coefficients and with two inde- 
pendent variables. Some aspects of the 


classical theory of holomorphic functions 
are generalized. Vekua’s theory is shown 
to provide an algorithm for the so-called 
complete systems of solutions which in 
many cases can be carried through in 
closed analytic form 

Fehlerabschatzungen bei Anfangswert- 
aufgaben gewodhnlicher Differentialglei- 
chungssysteme I. Ordnung. Werner Uhl 
mann. ZAMAM, Mar.-Apr., 1957, pp 
88-111. In German. Derivation of er 
ror estimation formulas for approximate 
solutions of a system of ordinary differen 
tial equations for given initial values, when 
the approximate solution has a continuous 
derivative 

On Non-Linear Differential Equations of 
Damped Motions. Oswald Wyler. USAF 
HADC TN 57-6 {AD 113036), May, 
1957. 33 pp. Study of differential equa 
tions governing systems with one degree of 
freedom, subject to a damping force and a 
restorative force, but not to an exterior 
force. Differential equations of damped 
motions are classified according to the os 
cillatory behavior of their solutions 

Equations with Variational Derivatives 
and Distribution Functions for Systems 
with Complex Interaction. I. P. Bazarov 
Soviet Physics - Doklady, Sept.-Oct., 1956, 
pp. 520-623. Translation 

The Down-Hill Method of Solving f(z) 
= 0. James A. Ward. J. Assoc. Comp 
Mach., Apr , 1957, pp. 148-156 
tion of a numerical 


Descrip 
procedure for deter 
mining, to any desired accuracy, the com 


plex roots of f( 0, where f(s) is any 
analytic function. The technique for us 
ing this method on a small digital computer 


is presented for the case in which f(z) is a 
polynomial with real coeflicients 

Teorema o Spektre Vozmushchennogo 
Differentsial’nogo Operatora. V. B. Lid 
skit. AN SSSR Dokl., Feb. 21, 1957, pp 
994-997. In Russian. Study of the 
theorem on the spectra of the perturbed 
differential operator Lu = —Au + pi(x) 
it 

O Differentsial’nykh Uravneniiakh s 
Neogranichennymi Operatorami v Gil’ber- 
tovom Prostranstve. M. A. Krasnosel’ 
skii, S. G. Krein, and P. E. Sobolevskii 
AN SSSR Dokl., Feb. 21, 1957, pp. 990 
993. In Russian. Analysis of differen 
tial equations with unbounded operators 
in the Hilbert spac« 

Matrichnye Elementy Neprivodimykh 
Unitarnykh Predstavlenii Gruppy Evklido- 
vykh Dvizhenii Trekhmernogo Prostran- 
stva i ikh Svoistva. H. la. Vilenkin, E 
L. Akim, and A. A. Levin. AN SSSR 
Dokl., Feb. 21, 1957, pp. 987-989. In 
Russian. Analysis of the matrix elements 
of irreducible unitary representations of 
the group of Euclidian three-dimensional 
space motions and of their properties 

Some Matrix Theorems. W. Proctor 
Wilson. Electronic © Radio Engr., June, 
1957, pp. 229-231 Presentation of some 
matrix theorems for network analysis 

Ob Ellipticheskikh Sistemakh Differen- 
tsial’nykh Uravnenii s Chastnymi Proizvod- 
nymi Vtorogo Poriadka. A. V. Bitsadze 
AN SSSR Dokl., Feb. 21, 1957, pp. 983 
986. In Russian. Study of elliptical 
systems of second-order partial differential 
equations. 

Primenenie Teorii Nepreryvnykh Grupp 
Preobarazovanii k Issledovaniiu Reshenii 


DEPTEMBER, 


Obyknovennykh Differentsial’nykh Urav- 
nenii. N. N. Molehanov. AN SSSK 
Dokl., Feb. 21, 1957, pp. 998-1,001. In 
Russian. Application of the theory of 
continuous groups of transformations to 
the investigation of the solutions of ordi 
nary differential equations 

O Chislitel’nom Reshenii Odnoi Kraevoi 
Zadachi dlia Sistemy Obyknovennykh 
Differentsial’nykh Uravnenii. V. 
Saul’ev AN SSSR Dokl., Feb. 21, 1957, 
pp. 1,002-1,004 In Russian Develop 
ment of a numerical solution of a boundary 
problem for a system of ordinary differen 
tial equations 

Operatorno-Analiticheskie Funktsii Od- 
noi Nezavisimoi Peremennoi. M. k 
Fage. AN SSSR Doki., Feb. 21, 1957, pp 
1,008-1,011. In Russian. Discussion ot 
operator-analytic functions of an independ 
ent variable 

Solution of Poisson’s Equation by Re- 
laxation Method —Normal Gradient Speci- 
fied on Curved Boundaries. R. V. Vis 
wanathan. Wath. Tables © Aids to Comp., 
Apr., 1957, pp. 67-78 

Numerical Evaluation of Multiple Inte- 
grals I. Preston C. Hammer and A 
Wayne Wymore. Math. Tables © Aids to 
Comp., Apr., 1957, pp. 59-67. Presenta 
tion of particular formulas for symmetrical 
regions including the circle, square, sphere, 
cube, hypersphere, and hypercube 

Inversion of Symmetric Coefficient Ma- 
trix of Positive-Definite Quadratic Form. 
Thomas C. Doyle. (Wath. Tables @ Aids 
to Comp., Apr., 1957, pp. 55-58 

An Iterative Method for Determining a 
Differential Equation. James A. Ward 
USAF HADC TN 57-7 [AD 113037), 
June, 1957. 5 pp. Presentation of an 
iterative method for finding the coefficient 
of the differential equation, whether con 
stant or not. The method ts well adapted 
to digital computers and data with super 
imposed noise. 

On the Computation of log Z and arc tan 
Z. Yudell L. Luke Math. Tables @ Aids 
to Comp., Jan., 1957, pp. 16-18 

Tables of the Exponential Integral Ei(x). 
Frank E. Harris. Wath. Tables &@ Aids to 
Comp., Jan., 1957, pp. 9-16. 

Factorizing Polynomials. J. W. Head 
Aircraft Eng., June, 1957, pp. 184, 185 
Method of factoring polynomials from two 
rounds of Lin’s reduced penultimate re 
mainder process with a real divisor. The 
true zero may be closely estimated by 
means of the starting approximation and 
two iterates 

Relations Between Properties of Solu- 
tions of Partial Differential Equations and 
the Coefficients of Their Power Series 
Development. Erwin Kreyszig. J. Math 
& Mech., May, 1957, pp. 361-381. 19 
refs 

On the Solutions of Nonlinear Differen- 
tial Equations. II. Elgy S. Johnson and 
Choy-Tak Taam. J. Math. @ Mech., 
May, 1957, pp. 383-392 

The Asymptotic Solution of Linear 
Second Order Differential Equations in a 
Domain Containing a Turning Point and a 
Regular Singularity. R.C. Thorne. Phi 
los. Trans. Royal Soc. (London), Ser. A, 
May 30, 1957, pp. 585-596. ONR-spon 
sored analysis 

Spectral Invariance of Convolution 
Operators on L?(— ~, ~), G.L. Krabbe 
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Rigidity! At equal weight, magnesium is 18 times stiffer than steel 


Magnesium’s unique combination of strength and _ light 
weight gives it some outstanding abilities as a structural 
metal. Take rigidity, for example. A magnesium bar has 
22% the stiffness of a steel bar of the same dimensions. 


But stiffness increases as the cube of section thickness. So, if 
thickness of the magnesium is increased to twice that of the 
steel, the magnesium bar will be over 70% more rigid—yet 
weigh only half as much. And if thickness is further increased 
until the bars are of equal weight, the magnesium bar will be 
1878%—or over 18 times—more rigid! 


YOU CAN DEPEND ON 


Similarly, a magnesium bar of equal rigidity to an aluminum 
bar will weigh only 75% as much as the aluminum bar. At 
equal weight, the magnesium bar will be over twice as stiff. 


From these facts it’s easy to see that magnesium can do a 
structural job equal to or better than steel and aluminum— 
and with appreciable savings in weight—whenever it’s prac- 
tical to increase section thickness. For more information 
contact the nearest Dow sales office or write to us. THE 
DOW CHEMICAL COMPANY, Midland, Michigan, Magnesium 
Department, MA 1420C-1. 
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MISSILE 
CONNECTORS 


The details or the degree of AMPHENOL’s 


reliable—or that AMPHENOL’s engineering 
excellence and top product quality have 
established the highest standards of 
reliability for connectors and cables in 

the component industry. 

Your nearby AMPHENOL sales/engineering 
representative will be happy to consult 

with you on your reliability requirements— 


for missiles or for any electronic application. 


AMPHENOL ELECTRONICS CORPORATION 


chicago 50, illinois 


| Purdue U., Dept. Math., TN 2 (AFOSR 


TN 57-238) [AD 126535], May 9, 1957 
pp. 15 refs. 

Matricheskie Elementy Neprivodimykh 
Unitarnykh Predstavlenii Gruppy Vesh- 
chestvennykh Ortogonal’nykh Matrits i 
Gruppy Dvizhenii (n-1)-mernogo Evkli- 
dova Prostranstva. N. Ia. Vilenkin. AV 
SSSR Dokl., Mar. 1, 1957, pp. 16-19. In 
Russian. Discussion of the matrix ele- 
ments of irreducible unitary representa- 
tions of the group of real orthogonal ma- 
trices and the group of Euclidean (n-—1)- 
dimensional space motions. 

On the Spectra of Certain Laurent Ma- 
trices. G.L. Krabbe. Purdue U., Dept 
Math., TN 1 (AFOSR TN 56-586) [AD 
115010|, Nov. 16, 1956. 5 pp. 

Analysis of Variance: Preliminary 


| Tests, Pooling, and Linear Models; De- 


rived Linear Models and Their Use in the 
Analysis of Randomized Experiments. 
M. B. Wilk and O. Kempthorne. USAF 
WADC TR 55-244, Vol. II, Mar., 1956. 


programs can’t be published. It’s no secret, 


however, that missile components must be 


126 pp. 57 refs. 

Distinguishability of Sets of Distribu- 
|tions. (The Case of Independent and 
Identically Distributed Chance Variables. ) 
| Wassily Hoeffding and J. Wolfowitz. 
| N. C. U. Inst. Statistics MS 166, Apr., 
| 1957. 40 pp. Development of criteria 
| to decide whether for two given subsets a 


extensive participation in important missile | test (decision rule) exists which makes the 


| probability of an erroneous decision small 
| when the distribution belongs to the sub- 
| sets. 


Mechanics 


Two-Dimensional Stress and Inertia 
Combinations. D. E. R. Godfrey. J. 
| RAeS, May, 1957, pp. 353, 354. Proof of 
the similarity in properties between the 
moments and products of inertia of a 
lamina and the components of plane stress. 

Extended Compatibility Conditions for 
the Study of Surfaces of Discontinuity in 
Continuum Mechanics. T. Y. Thomas. 
J. Math. & Mech., May, 1957, pp. 311-322. 
Construction of explicit formulas for the 
discontinuities in the first and second de- 
rivatives of functions, with the usual as- 
sumption that the functions are continu 
ous over the surface 


Meteorology 


| The Use of Surface Pressure and Tem- 
|perature Observations in Upper-Air 
| Analysis. C.W.Cochrane. Mo. Weather 
| Rev., Mar., 1957, pp. 69-82. 
| Climatologia Aeronautica si Aplicatiile 
lei. I. G. Iacobescu. Rev. Transp., Apr., 
| 1957, pp. 176-186. In Rumanian. Dis- 
| cussion of aeronautical climatology and its 
| application. 
| Boundary Layer Wind Maxima and 
| Their Significance for the Growth of Noc- 
turnal Inversions. Alfred K. Blackadar. 
| Bul. AMS, May, 1957, pp. 283-290. 16 
|refs. USAF-sponsored study showing 
that the characteristic velocity profile 
tends to promote an orderly growth of the 
nocturnal inversion. The supergeostro- 
phic wind speeds suggest that an inertia 
oscillation is induced when the constraint 
imposed by the daytime mixing is released 
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by the initiation of an inversion at about 
the time of sunset. 

Teoreticheskaia Model’ Kuchevogo Ob- 
laka. L. N. Gutman. AN SSSR Dokl., 
Feb. 21, 1957, pp. 1,033-1,040. In Rus- 
sian. Analysis of the theoretical model of 
cumulus clouds, including the plane sta- 
tionary problem (in the x, z coordinate 
system) of adjusted thermal convection 
dependent on the vertical fluctuation of 
atmosphere. 

Drop Size and Radar Structure of a Pre- 
cipitation Streamer. David Atlas. J. 
Meteorology, June, 1957, pp. 261-271. 21 
refs. Study, based on radar measurements 
and surface drop samples, to contribute to 
basic knowledge of precipitation mecha- 
nisms and to the methodology of using 
radar to study such mechanisms 

An Experiment in Prognostication. 
Sverre Petterssen, M. A. Estoque, and 
Lawrence A. Hughes. J. Meteorology, 
June, 1957, pp. 191-205. USAF-sup- 
ported investigation to determine the 
manner in which graphical integrations 
can best be used in providing prognostic 
charts for sea level and for the 500-millibar 
level. 


Military Aviation & Armament 


Research and Development Planning in 
the U.S. Air Force. Carlo R. Tosti. JAS 
Natl. Summer Meeting, Los Angeles, June 
17-20, 1957, Preprint 746. 15ipp. Mem- 
bers, $0.50; nonmembers, $0.85.  Dis- 
cussion of method in which USAF weap- 
ons systems requirements are initiated 
and developed through the planning stage 

Around the Requirement in Thirty 
Minutes. D. J. Welsh. JAS Natl. Sum- 
mer Meeting, Los Angeles, June 17-20, 
1957, Preprint 747. 8 pp. Members, 
$0.35; nonmembers, $0.75. Discussion 
of the Navy method for formulating and 
carrying out a design requirement for a 
weapons system. 

Flugzeugbewaffnung mit Schusswaffen 
und Raketen. II-—-Die Flugzeugbewaff- 
nung mit Raketen. J. Linke. Luftfahrt- 
technik, June 15, 1957, pp. 138-144. 10 
refs. In German. Discussion of the ar- 
mament of an aircraft in terms of rocket 
design, operation, and installation. 

Dynamic System Studies: Technical 
Staff Requirements. William R. Allen 
and Mary C. Weiss. USAF WADC TR 
54-250, Pt. 4 [AD 97312], Sept., 1956. 
48 pp. 11 refs. Description of an or- 
ganization set up for formulating and per- 
forming studies connected with aerial 
weapons systems. The proper mission, 
equipment, operating procedures, and per- 
sonnel for such a group are proposed. 

The Application of Design of Experi- 
ments and Modeling to Complex Weapons 
Systems. Erwin Biser and Martin Mey- 
erson. (2nd Conf. Des. Exper. Army Res. 
Devel. & Testing, Wash., Oct. 17-19, 1956.) 
Oper. Res., Apr., 1957, pp. 210-221. Pres- 
entation of the conceptual and experi- 
mental aspects involved in the construc- 
tion of a mathematical model to describe 
and predict the behavior and output of a 
complex weapons system for a given class 
of inputs consisting of raid configurations. 

Salvo Hit Probabilities for Offset Cir- 
cular Targets. Arthur D. Groves and Ed 
S. Smith. (BRL TN 1088, Aug., 1956.) 


AERONAUTICAL REVIEWS 


Oper. Res., Apr., 1957, pp. 222-228. Pres- 
entation of a method, with necessary 
graphs, for estimating the probability of 
at least one hit per salvo round of » mis- 
siles, for different values of standard de- 
Viation in aiming errors of the rounds, 
ballistic errors, or dispersions of the 
missiles about their center of impact for 
the round. Includes approximations of 
the single-missile round-hit probability for 
offset circular targets. 

An Optimum Pursuit Problem. G. 
Leitmann. J. Franklin Inst., June, 1957, 
pp. 499-503. Determination of the opti- 
mum thrust direction of a rocket fired 
from a fighter air-plane pursuing a con- 
stant-velocity target with the intent of 
maximizing the initial stand-off. It is 
shown that, for flight at high altitude, the 
optimum thrust direction remains con- 
stant. 


Vers une Automatisation de la Défense 
Antiaérienne. D. Laurent. Docaéro, 
May, 1957, pp. 51-60. 13 refs. In 
French. Discussion of the role of air de- 
fense and means to improve its operation, 
and evaluation of the S.A.G.E. system 
and Missile Master. 

The Weapons System Concept. David 
H. Baker. Solar Blast, Summer, 1957, 
pp. 4-9. Discussion of the weapons 
system concept, its operation today, and 
its future operation in missile procurement. 


Missiles 


L’Engin Balistique Thermonucléaire. 
Camille Rougeron. Azr Revue, May, 
1957, pp. 203-207. In French. Discus- 
sion of the progress in the development of 
intercontinental missiles, with details of 
American and Soviet achievements. 

Optimum Component Redundancy for 
Maximum System Reliability. Robert 
Gordon. Oper. Res., Apr., 1957, pp. 229- 
243. USAF-sponsored examination of 
the method of increasing the reliability of 
a complex system by adding redundant 
components. Evaluation makes use of 
the criterion that inadvertent operation of 
a component (a possible mode of compo- 
nent failure) may lead to system failure; 
on this basis, the use of an infinite nunrber 
of redundant components leads to zero, 
rather than 100 per cent, system reliability. 
A simple model of a system consisting of 
off-on-off components is analyzed using 
separate probabilities for nonoperation 
and for inadvertent operation, and con- 
sidering only the effects of redundancy. 

‘‘Roitelet,’? eine neue Mehrzweck- 
Lenkwaffe. R. Winckler. Flugwehr und 
-Technik, May, 1957, pp. 126-128. In 
German. Design and description of the 
“Roitelet,’”? the new multipurpose guided 
weapon. 

Bending Dynamics of a Spinning Mis- 
sile. T. J. Harvey. Jet Propulsion, 
June, 1957, pp. 669-672. Presentation of 
a method for calculating the bending mo- 
ments due to a nonsteady spin rate and the 
eccentricity of the center-of-mass axis. 


Navigation 


Route de Temps Minimum: la Route 
Superorthodromique. Jean Thorel. Navi- 
gation (Paris), Apr., 1957, pp. 187-199. 
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In French. Definition of the miminum- 
time route, taking into account predicted 
and real environmental conditions. 

The 4-D Plotter. Irving I. Gringorten. 
Navigation, Spring, 1957, pp. 231-237. 
Description of a flat, transparent piece of 
plastic material or plexiglass with lines, 
graphs, compass rose, and slits designed 
to speed up long-range flight planning 
without loss of accuracy. 

An Assessment of the Kelvin and 
Hughes Periscopic Driftmeter. Gi. Brit., 
AAEE Rep. Inst.111, May 18, 1957. 12 
pp. 

An Assessment of the Gyro-Stabilized 
Bo Driftmeter. Gt. Brit., AAEE Rep. 
Inst.110, Mar. 12, 1957. 15 pp. 


Electronic Aids 


Some Fundamental Principles of Colli- 
sion Warning. Emory Lakatos. JAS 
Natl. Summer Meeting, Los Angeles, 
June 17-20, 1957, Preprint 732. 11 pp. 
Members, $0.35; nonmembers, $0.75. 
Discussion of methods for predicting col- 
lision and the relation of noise to predic- 
tion. Also presented are five factors in- 
volved in the operation of a collision de- 
vice: (1) the information given by the 
device, (2) requirements from the aircrew, 
(3) nature of the maneuver to be executed, 
(4) direction of turn and rules of the road, 
and (5) method of conveying information. 

Stable Platforms for High-Performance 
Aircraft. R.H. Cannon and D. P. Chan- 
dler. JAS Natl. Summer Meeting, Los 
Angeles, June 17-20, 1957, Preprint 738. 
12 pp. Members, $0.35; nonmembers, 
$0.75. Development of an apparatus 
used by a self-contained navigation system 
for maintaining a reference direction an- 
gularly fixed in space. The primary mem- 
ber is a stable element mounted in gimbals 
to provide angular freedom from the carry- 
ing vehicle and bearing inertial instru- 
ments whose signals are used to enforce 
fixity of the element despite disturbing 
influences of the vehicle. 

Présentation du Systéme Decca Mark 
10. H. G. Hawker. Navigation (Paris), 
Jan., 1957, pp. 39-44. In French. De- 
scription of the Decca Mark 10 system and 
its application. 

Le Systéme de Navigation Tacan. R. 
I. Colin and S. H. Dodington. Navigation 
(Paris), Jan., 1957, pp. 17-38. In French. 
Description of the TACAN navigation 
system, with details of its design and oper- 
ation. 

Doppler and _ Inertial Navigation. 
Charles Blair. Air Line Pilot, June, 1957, 
pp. 2-4, 28. Basic explanation of the two 
principles. 

Concept of an All-Weather Air Naviga- 
tion and Traffic Control System. James 
E. Grambart. Skyways, June, 1957, pp. 
14, 37, 38. 

Le Systéme Radio-Mailles. Pierre Gau- 
dillére. Vitesse-Speed, No. 5, 1957, pp. 
7, 8. In French. Description of the 
radio-web system based on the _ phe- 
nomenon of radio electrical interference 
fringes called the ‘‘isophase lines.” 

Prelude to Push-Button Flight; Dop- 
pler Navigation Holds the Course. Elec- 
tronic Ind. & Tele-Tech, June, 1957, pp. 
120-122, 437. Developmental discussion 
covering the history and operation of, and 
computers used in, Doppler navigation. 
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Some Fundamental Principles of Air- 
borne Collision Warning. Emory Laka- 
tos. Navigation, Spring, 1957, pp. 209 
218. Discussion covering the attributes 
of an ideal warning device, the distinction 
between proximity and collision warning, 
some possible ways of determining colli- 
sion condition, the problem of accurate 
prediction, the relation of noise to predic- 
tion, sources of noise, and operating prob 
lems 


Nuclear Energy 


Nuclear Powered Rockets and the Prob- 
lems of Heat Release. Rudolf H. Rei- 
chel. \Wissiles @ Rockets, June, 1957, pp 
96, 97 


ENGINEERING REVIEW 


Ion Propulsion and Why A Compari- 
son of Space Ship Propulsion Systems. 
Ernst Stuhlinger Vissiles & Rockets, 
June, 1957, pp. 82, 84, 85. 10 refs. Re- 
view of the characteristics of chemical, gas- 
heating, electric, and photonic systems for 
rocket propulsion 

Nuclear Radiation New Challenge for 
Transistor Makers. Henry P. Steier 
Missiles @ Rockets, June, 1957, pp. 121, 
122, 124 Discussion of current research 
on radiation damage to transistors and 
presentation of some basic results. 

Nuclear Radiation How Will it Affect 
Electronic Parts. James Holahan. Az 
Age, June, 1957, pp. 136-145. Results of 
tests indicating that damage is a function 
of the type and energy distribution of the 


Impact concrete drill motor, 


Passes Tests With Flying Colors 


MILITARY AIRCRAFT MOTOR 


..» equal dependability for your product 


One of the recent Lamb Electric developments is a motor to drive 
submerged pumps on military aircraft—for transfer of fuel from 


reserve to engine tanks. 


For such an important application, motor reliability far beyond that 
normally called for was needed. To insure this degree of reliability 
in its actual operation of driving the submerged pump, test require- 
ments for the motor were exceptionally rigorous. 


As the result of advanced engineering and design, greatly increased 
brush life, and ability to operate at extremely high temperatures and 
withstand severe shock tests, the motor passed gruelling tests with 


flying colors. 


The skill and experience exemplified here is available to your com- 
pany to provide dependable power for your new or redesigned products. 


THE LAMB ELECTRIC COMPANY °* 


KENT, OHIO 


A Division of American Machine and Metals, Inc. 


In Canada: Lamb Electric— Division of Sangamo Company Ltd.—Leaside, Ontario 


nb Electric 


rractionat worserower MOTORS 


-SEPTEMBER, 


radiation, and such environmental factors 
as heat, humidity, stress, and rate of in 
radiation. 

Low-Temperature Reactor Irradiation 
Effects in Metals. T. H. Blewitt, R. R 
Coltman, C. E. Klabunde, and T. S. Nog 
gle. J. Appl. Phys., June, 1957, pp. 639 
644. Experimental investigation to 
termine the influence of structural and 
chemical defects on the low-temperatur 
(30° to 50° Kk.) annealing peak in low 
temperature, reactor-irradiated aluminum 
and copper. 


Parachutes 


A Study of the Effects of Chemicals on 
the Properties of Parachute Fabrics. 
David M. Cates. USAF WADC TR 
55-340, Suppl. 1 |AD 110524|, Nov., 
1956. 23 pp. 

Development of Dacron Parachute Ma- 
terials. Ernest R. Kaswell and Myron 
J. Coplan. USAF WADC TR 355-135 
|.4AD 97241), Sept., 1956. 154 pp. Study 
showing that, while Dacron exhibits good 
heat-degradation resistance as compared to 
nylon, it has less tenacity and a greater 
tendency to shrink. It is predicted, 
ever, that a proper sequence of stretching 
and relaxing at below-rupture loads and at 
high temperatures will produce Dacron 
varn of high tenacity, normal elongation, 
and zero heat shrinkage. 

Development of Static Line Webbing 
for the T-10 Parachute System. Peter \ 
Stanton. USAF WADC TR 56-257 
AD 110570|, Nov., 1956. 36 pp. D. 
velopment of a silk and a tinen webbing 
along with six nylon webbings cach of 
Which has a different elongation 

The Development of High Strength 
Nylon Parachute Fabrics. Hamilton J 
Bickford, Thomas L. Rusk, Jr., and Don 
ald K. Kuehl. USAF WADC TR 35 
465, May, 1956. 32 pp 


how 


Photography 


Tilt Computation by Analytical Means. 
Anton S. Rosing. USAF WADC TR 
06-7, May, 1956. 66 pp. 23 refs) Eval 


uation of various methods for calculating 
the tilt of an aerial photograph 

Aerial Photographic Analysis of Resi- 
dential Neighborhoods: An Evaluation of 
Data Accuracy. Norman E Green 
USAF PTRC TN 57-44 [AD 126374), 
Apr., 1957. 6 pp. 


Physics 


Infrared Spectra of Cyclopentamethyl- 
enedialkyl Silanes in the 2-35 Micron 
Region. Gordon D. Oshesky and Free 
man F. Bentley USAF WADC TR 56 
434 [1D 118046], Feb., 1957. 20° pp 
31 refs. Presentation of infrared absorp 
tion spectra for a series of organic chemi 
cals in a liquid state in order to correlate 
various physical properties with molec 
ular structure. 

Conference on the Role of Gravitation 
in Physics. Cécile M. De Witt. USAF 
WADC TR 57-216 [AD 118180)|, Mar., 
1957. 155 pp. Symposium on unquan 
tized and quantized general relativity 
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The relationship of general relativity to 
fundamental particles is discussed 

Electromagnetic Induction in Rotating 
Conductors. A. Herzenberg and F. J 
Lowes. Philos. Trans. Royal Soc. (Lon- 
don), Ser. A, May 16, 1957, pp. 507-584 
26 refs 

Stability of Plasmas Confined by Mag- 
netic Fields. M. N. Rosenbluth and C. L 
Longmire. Annals Phys., May, 1957, pp 
120-140. Analysis paying close attention 
to the motions of particles rather than 
starting from the magnetohydrodynamic 
equations. Results are similar to, but 
more general than, those which follow 
from the latter equations 

Phenomenological Linear Theory of 
Gravitation. I—Classical Mechanics. II 

Interaction with the Maxwell Field. 
F. J. Belinfante and J. C. Swihart. An 
nals Phys., May, 1957, pp. 168-212. 31 
refs. Development of a method for cal- 
culating the static gravitational field 
around the sun assumed to be at rest, and 
application of the theory to the interaction 
of gravity, matter, and electromagnetism 
Gravitational effects due to stresses inside 
the sun are taken into account as they are 
slightly larger in magnitude than the rel- 
ativistic effects leading to the advance of 
perihelion. 

Sharp Line Absorption in Silica Near 
3400 '. Arnold M. Bass and Herbert 
P. Broida. J. OSA, Feb., 1957, pp. 163, 
164. OSR-supported description of six 
sharp absorption lines observed in sam- 
ples of fused silica and crystal quartz at 
low temperature 
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Power Plants 


Lycoming T 55, eine robuste Turbine 
fiir Starrfliigelflugzeuge und Hubschrau- 
ber. Flugwelt, June, 1957, pp. 417, 418 
In German. Description of the Lycoming 
T-55, a turbine for rigid-winged aircraft 
and helicopters. 

A Test Plant for Helicopter Engines. 
A. Walker. J. RAeS, May, 1957, pp 
355-857. Description of the design and 
construction of a tilting test bed for heli 
copter engines 


Atomic 


The Ion Rocket. John E. Naugle 
Missiles & Rockets, June, 1957, pp. 8&7, 
88. Discussion of a simplified version of 
an ion rocket to illustrate basic principles 
of the system 


Jet & Turbine 


L’Importance des Moteurs a Turbines 
de Petite Puissance dans 1’Aronautique. 
I, II. J. Szydlowski. L’Air, May, June, 
1957, pp. 25-29; 27-31. In French. Dis- 
cussion of the importance of low-power 
turbo-engines in aeronautical applications. 

Determining the Critical Speeds of Fast- 
Running Shafts. Brown Boveri  Rev., 
Apr.-May, 1957, pp. 2384-238. Methods 
using a calculating machine, a mechanical 
model, and an analog computer. 

L’Evoluzione della Macchina Termica 
e la Possibilita di Aumento del Rendi- 
mento dei Motori Endotermici e delle 
Turbine a Gas a Mezzo di un Nuovo Sis- 


DEHYDRATION 
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HI-LO FLOWS 


“PAT, PEND.” 


\/ Manual or Automatic Units. 


Aviation 


1735 W. FLORENCE AVE. 


HI-LO PRESSURES 


Vv New Leakproof Design—Chambers and 
Cartridges “O” Ring sealed, no possibility 
of gas bypassing the cartridge. 


V No tools required to change cartridge or 


Mechanical Filter Element for cleaning. 


tionary or airborne installations. 


LOS ANGELES 47, CALIF. 
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tema di Recupero di Energia dai Gas di 
Scarico. Nicola Morasca. Riv. Aero., 
Apr., 1957, pp. 468-476. In_ Italian. 
Discussion covering the evolution of the 
heat engine and the possibility of increas- 
ing the efficiency of the endothermic en- 
gine and of the gas turbine by means of a 
new system for the regeneration of energy 
of exhaust gases. 

Peroxide-Powered Accessories. de 
Havilland Gazette, June, 1957, pp. 122-124. 
Description of an auxiliary power unit 
weighing 23 lbs. and capable of delivering 
50 b.h.p., and of a turbostarter weighing 
16 Ibs. Both are powered by high-test 
peroxide 

Equipment and Tests in Brown Boveri’s 
Combustion Laboratory. Brown Boveri 
Rev., Apr.-May, 1957, pp. 218-224 
Discussion of research on gas turbines. 

Napier Gazelle; A 1,000 to 2,000 h.p. 
Free-Turbine Unit. Flight, May 10, 
1957, pp. 680-635. Discussion of the de- 
velopment, production, and design char- 
acteristics of a gas-turbine helicopter en 
gine. 

Titanium Cut J54 Weight by 16 Per 
Cent. D. C. Goldberg. Av. Age, June, 
1957, pp. 112-115. 

An Ingenious Italian Turbojet. Zhe 
Aeroplane, June 21, 1957, pp. 882-884 
Description of the Fiat 4002 centrifugal- 
flow turbojet, capable of delivering 595 
Ibs. of thrust. 

Russian Turbine-Engine Design. Zhe 
Aeroplane, June 14, 1957, pp. 850-852 
Abridged. Discussion of the develop- 
ment work done by German engineers in 
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Russia from 1946 to 1954. Details are 
given of two turboprops, a 6,000 S.H.P 
and a 12,000 S.H.P. motor, developed by 
the German team. 

Don’t Overlook Low-Frequency 
Stresses in Designing Small Gas Turbines. 
Gordon Sorenson. (SAE Annual Meet- 
ing, Detroit, Jan. 14-18, 1957, Preprint 
33.) SAE J., June, 1957, pp. 39-41. 

Turbojets for Supersonic Aircraft. 7h: 
Aeroplane, May 17, 1957, pp. 704-705 
Summary of two articles on certain design 
factors of engines for supersonic flight 

The Application of Non-Metallic Ma- 
terials to Gas Turbine Engines. J. A 
Fortune. Annual Gen. Meeting, 
Ottawa, May 27, 28, 1957, Preprint 7/4 
16 pp. Members, $0.35; nonmembers, 


FUEL 


DELAVAN 


INJECTORS 


ENGINEERING REVIEW 


$0.70. Discussion of the uses of rein- 
forced plastics, synthetic rubbers, and ce- 
ramic materials. Future utilization of non 
metallic materials in power plants is also 
considered 


Aircraft Gas Turbine Ice Prevention; 
The Design and Development of Hot Air 
Surface Heated Systems. C. K. Rush 
and D. Quan 1] Annual Gen. Meeting, 
Ottawa, May 27, 28, 1957, Preprint 7/10 
12 pp. Members, $0.50; 
$1.00. Includes discussion of the advan 
tages in using ice tunnels for component 
and assembly testing and development 


nonmembers, 


The Cleaning Methods Used in the 
Overhaul of Aircraft Gas-Turbine Power 
Plants. J. L 


McCabe. ASAZE Semz- 


standards of precision 


and design 
the world over 


DELAVA 


_ WEST DES MOINES, IOWA 


In-the few’short years since fuel injection 
has risen from a theoretical engineering 
problem to an everyday practicality, 
Delavan has been a leader in the field. 
Men of unusual engineering design 
ability and men of the highest crafts- 
manship have been molded inta a de- 
velopment and manufacturing team of 
proved merit. The experience of this 
team and the most modern production 
and test facilities are at your service 
to help you solve your fluid metering 
and atomization problems. 


Be sure Delavan is on your vendor team 
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Francisco, June 
9-13, 1957, Paper 57-SA-17. 5 pp 
Plastic Rotor Blades for Turbojet En- 


Annual Mecting, San 


gines. John Kulp. SPE J., June, 1957, 
pp. 27-29. Discussion of the graduation 
and testing of glass fabric reinforced CTL 
91LD compressor blades for a J-47 jet 
engine 

Design and Experimental Evaluation of 
a Light-Weight Turbine-Wheel Assembly, 
W. C. Morgan and R. H. Kemp. U.S 
NACA TN 4023, June, 1957. 25 pp 
Development of a turbine wheel with a tip 
diameter of 34.3 in. and a tip speed of 
1,190 ft./sec. The rotor consists of two 
thin A-286 alloy discs attached to each 
other by spacers and bolts with a separa- 
tion of 0.625 in. The turbine blades are 
hollow castings of H S-21 alloy with an in 
tegral serrated root. 


Rocket 
Modern Developments in Solid-Pro- 
pellant Rocket Engineering. Richard 


D. Geckler and Robert E. Davis. (JAS 
25th Annual Meeting, New York, Jan 


28-31, 1957, Preprint 719.) Aero. Eng 
Rev., Aug., 1957, pp. 42—46, 51 
Zylindrische Raketenbrennkammern. 


Helmut von Zborowski. Weltraumfahrt, 
Apr., 1957, pp. 41-44. In German. Dis- 
cussion of tubular reaction chambers as a 
special shape for rocket combustion cham- 
bers; comparison of advantages and dis 
advantages of such a shape in the applica 
tion of the conversion of chemical propel- 
lants; and the interest such a shape pre 
sents in the conversion of nuclear energy 
An Approximate Specific Impulse Equa- 
tion for Condensable Gas Mixtures. 
Kenneth A. Wilde. Jet Propulsion, June, 
1957, pp. 668, 669. Consideration of a 
relatively simple equilibrium model in 
which it is assumed that the equilibrium 
vapor-liquid and liquid-solid phase rela- 
tions are followed, that the condensed 
particles essentially reach the tempera- 
ture and velocity of the gases, and that 
radiation from the particles is negligible 
Betrachtungen iiber die Verbrennungs- 
vorgange im Raketenofen. E. E. Biich 
ner. Weltraumfahrt, Apr., 1957, pp. 46 
52. In German. Analysis of the com- 
bustion phenomena in rocket combustion 
chambers 
L’Injection par Jet Concourants dans les 
Chambres de Combustion de Fusées a 
Liquides. R. Kling, G. Chevalerias, and 
A. Maman. La Recherche Aéronautique, 
Mar.-Apr., 1957, pp. 19-22. In French 
Study of the concurrent jet injection into 
combustion chambers of liquid rockets 
On Generalized Scaling Procedures for 


Liquid-Fuel Rocket Engines. S. S. Pen- 
ner and A. E. Fuhs. (AM & FTDTR 
104, Oct. 10, 1956.) Comb. & Flame, 


June, 1957, pp. 229-240. 10 refs. Gen 
eralization of the Penner-Tsien, Crocco, 
and Barrére methods by assuming that 
the mean drop size is proportional to the 
product of powers of the Weber Number 
and the Revnolds Number, and that the 
total conversion time varies as a power ol 
the drop diameter 


Production 


Serious Organic Lesions Due to Nitro- 
glycol Used in the Explosives Industry. 
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H. Symanski. (Folia Med., No. 11, 1952, 
pp. 741-756.) Gt. Brit., RAE Lib. Transl. 
655, Apr., 1957. 10 pp. 22 refs. Dis- 
cussion of fatalities occurring among work- 
ers using nitroglycol. 

Subcontracting is Big Business; Lock- 
heed Uses 12 Major and Thousands of 
Other Suppliers in Spending $620 Million. 
Cyril Chappellet. Aero. Purchasing, June 
1957, pp. 17-19, 48. 

Les Méthodes Nouvelles de Production 
des Avions. Paul Badré. Tech. et Sci. 
Aéronautiques, No. 1, 1957, pp. 1-14. In 
French. Presentation and evaluation of 
new techniques of aircraft production 

Some Industrial Applications of Military 
Operations Research Methods. George 
E. Kimball. Oper. Res., Apr., 1957, pp 
201-204. Discussion concerning the use 
in industry of Lanchester’s formulation 
of the combat problem, the Monte Carlo 
simulation method, and other military 
operational research techniques. 

Productivity in the Wartime Aircraft 
Industry. E. J. Broster. Aircraft Eng., 
June, 1957, pp. 164-167. Study of pro- 
duction ‘‘laws,” especially T. P. Wright’s 
“80 per cent law,”’ as they affect the 
British aircraft industry 

Aircraft Radiography. Douglas Serv., 
May-June, 1957, pp. 1-19. Presentation 
of basic information on radiography and 
its applications to aircraft structures. 

Production Effort on the DC-8. F. G. 
Swanborough. The Aeroplane, May 31, 
1957, pp. 767, 768. Description of the 
new Long Beach plant and its special tool- 
ing facilities 


AERONAUTICAL REVIEWS 


Plastic Tooling Uses of Polysulfide- 
Epoxy Resins. Earl H. Sorg and Alan J. 
Breslau. SPE J., June, 1957, pp. 115- 
121 12 refs. 

Protective Shot Peening of Propellers. 


II—-Fatigue Tests. Appendix I—List of 
Specimen Treatments and _ Failure 
Stresses. Appendix II—Failed Speci- 
mens. Ronald Brodrick. USAF 


WA DC TR 55-56, Pt. IT, Aug., 1955. 51 
pp. Investigation to determine benefits 
of shot peening as a means of protecting 
aircraft propeller blades against the reduc 
tion of fatigue strength arising from surface 
damage. 

Expanded Resin Cuffs for Modifying 
Inboard Sections of High Speed Model 
Propeller Test Blades. George T. Wright. 
USAF WADC TR 56-625 [AD 110671}, 
Dec., 1956. 14 pp. Presentation of the 
method of application, the materials to be 
used, and some of the physical properties 
of the cuff material 


Metalworking 


Anodized Aluminum Molds Make Cast- 
ings as Strong as Forgings. Conrad A. 
Parlanti. Prod. Eng., June, 1957, pp. 
170-174. Discussion of a molding process 
using anodized aluminum molds with a 
special pouring technique giving progres- 
sive freezing from the bottom up. The 
method is applicable to alloys based on 
steel, cast iron, magnesium, and aluminum. 

Chromallizing—Surface Alloying Tech- 
nique Increases Heat, Wear, Corrosion 
Resistance. Richard P. Seelig. Av. Res. 
& Devel., June, 1957, p. 10 
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Small Parts Metal Shop in Aircraft 
Assembly Plant. Norman E. Heath. 
Auto. Ind., June 15, 1957, pp. 62, 140, 142. 
Description of a special metal shop for 
parts not greater than 12 X 12 in. 

Le Mécanisme de la Coupe des Métaux. 
Roger Jouty. France, Min. del’ Air PST 
326, 1957. 98 pp. 43 refs. SDIT, 2, 
Av. Porte-d’Issy, Paris 15, Frs. 1,600. 
In French. Results of a study of the 
metal-cutting mechanism, with descrip- 
tion of tools used and with calculations of 
temperature rise, deformation, and friction 
effects. 

Shell Castings; Typical Examples of 
Their Applications. H. G. Sieggreen 
Mech. Eng., June, 1957, pp. 560-562. 

Precision Control of Hydraulic Forging 
Presses. F.H. Towler and B. C. Wilkins. 
(Brit. Iron & Steel Res. Assoc. Conf., 
Ashorne Hill, Mar. 26-28, 1957.) 
Metal Treat., June, 1957, pp. 217-222 
Abridged. Discussion of methods for 
controlling forging sizes. 

Partial Sideways Extrusion from a 
Smooth Container. W. Johnson. J. 
Mech. & Phys. Solids, No. 3, 1957, pp. 
193-201. Theoretical investigation cov- 
ering a narrow range of reductions into 
the effect of inclining the orifice at 60° to 
the direction of the punch movement, and 
of varying its position along the inclined 
die face. Further results are given for 
the instances in which the orifice is vari- 
ously inclined and for those in which one 
of its edges coincides with the container 
wall. 


PLASMAJET 


to 19,000°K 


A new tool for High Temperature Research 
- + + continuous operation at controlled 
temperatures from 5,000°K to 15,000°K 


For details, write... 


PLASMA |TRON 


18400 South Main Street, Santa Ana, California 
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Hydroforming. J. R. Zimmerman 
Mach. Des., June 27, 1957, pp. 86-88 
Discussion of the operation, tooling re- 
quirements, materials which can be 
formed, different shapes, and tolerances 

Problems of Machining Future Air- 
frames. J. H. Famme. Aircraft Eng., 
June, 1957, pp. 168-171. Discussion on 
materials selection, tolerances, tool needs, 
forging, chemical milling, and machining 
for the new, harder materials. 

Flatness in Surface Grinding. Steel 
Processing, June, 1957, pp. 334, 335, 345 
Discussion on methods of grinding to in- 
sure absolute flatness. 

Designing for Chemical Milling. R 
W. Beckim and H. H. Muller. Mach 
Des., June 13, 1957, pp. 158-156. De 
scription of the process and design sug- 
gestions. 


How to Design for Machining Heat- 
Resistant Alloys. R. D. Halverstadt 
Mach. Des., June 13, 1957, pp. 163-168 


Welding 


Effects of Nitrogen on the Soundness 
and Ductility of Welds in Molybdenum. 
W.N. Platte. (AWS Natl. Fall Meeting, 
Cleveland, Oct. 8-12, 1956.) Welding J., 
June, 1957, pp. 301-s-306-s. Experi 
mental data indicating that, while nitro- 
gen does not cause weld porosity or hot 
cracking, it is detrimental to low-tem 
perature ductility and should be held, in 
weld metal, to limits close to the original 
metal composition. 


Ductility of Tungsten-Arc Welds in 
Molybdenum. N. E. Weare, R. E. Mon- 
roe, and D. C. Martin. (AWS Natl. Fall 
Meeting, Cleveland, Oct. 8-12, 1956.) 
Welding J., June, 1957, pp. 291-s-300-s 
Experimental investigation to study some 
of the variables encountered in welding 
molybdenum, to consider the possibility 
of welding this material in a dry box, and 
to determine if welds of consistent duc- 
tility can be made in different lots of are 
cast carbon-deoxidized molybdenum. 


Tekhnologicheskaia Prochnost’ Svar- 
nogo Soedineniia v Protsesse Kristalliza- 
tsii. N. F. Lashko and S. V. Lashko- 
Avakian. Izv. Akad. Nauk SSSR, Otd 
Tekh. Nauk, Jan., 1957, pp. 103-114. 25 
refs. In Russian. Detailed qualitative 
discussion of the conditions and the mech- 
anism of fusion welding, based on ex 
periments with Al-Cu and AI-Si systems. 

Study of Effects of Alloying Elements on 
the Weldability of Titanium Sheet. John 
F. Rudy, Joseph B. McAndrew, and Harry 
Schwartzbart. USAF WADC TR 53 
230, Pt. 3 [AD 118135], Mar., 1957. 140 
pp. Investigation of the embrittlement 
effects of interstitial strengtheners—car 
bon, nitrogen, oxygen, and hydrogen——-on 
several weldable titanium alloys. The 
welded and unwelded mechanical proper 
ties of these alloys are then measured 
systematically. 


Reference Works 


Special Issue: Research and Develop- 
ment Edition; A Guide to Airpower Prog- 
ress. Av. Week, June 3, 1957. 463 pp 
Detailed review of the aeronautical re 
search covering the activities of the NACA, 
ARDC, Navy, Army, CAA, industry, 


ENGINEERING REVIEW 


universities, international achievements, 
and facilities 


Refueling in Flight 


An Approach to Simplification of Aerial 
Refueling Hose-Reel Units. William F 
Whitesides. ASME Semi-Annual Meet 
ing, San Francisco, June 9-13, 1957, Pape 
57-SA-47. Spp. Development of a new 
light-weight power 
unit 


system for a hose-reel 


Rotating Wing Aircraft 


L’Evolution de 1’Hélicoptére et la Tech- 
nique Francaise. Legrand. Tech. et Sci. 
2, 1957, pp. 81-91 
In French. Analysis of the helicopter 


Aéronautiques, No 


evolution and discussion of new tendencies 
in design, improvements, safety, and other 
factors 

H-44 Civil ’Copter Transport is Versatile 
Workhorse. William G. Osmun. Av 
Age, June, 1957, pp. 204-209. Design 
and performance characteristics of a civil 
version of the Vertol H-21 

Ease of Handling and Utility of Bell 
HUL-1 Helicopter. J. Robert Duppstadt 
AHS Newsletter, May, 1957, pp. 1-6 
Description of the helicopter which com- 
bines the basic HTL or Bell Model 47 de 
sign with a larger engine and a new fuse 
lage 

The Forward Take-Off of a Helicopter. 
F. O’Hara. Gt. Brit., ARC R&@M 2937, 
1957. 16 pp. BIS, New York, $0.90 
Analysis of the accelerated motion of a 
single-rotor helicopter in order to esti- 
mate the forward take-off performance 
Equations are derived and solved for the 
motion along, and normal to, the flight 
path. The various solutions are pre 
sented in the form of charts which cover a 
representative range of variables 

Simulateurs de Vol d’Hélicoptéres. M 
Dorand. Tech. et Sci. Aéronautiques, No 
1, 1957, pp. 19-30. In French. Presen 
tation of principles and operation of a 
helicopter flight simulator 

Helicopter Longitudinal Stability ; Some 
Contributions to Existing Theory. II. P 
R. Payne. Aircraft Eng., June, 1957, pp 
178-183 


Safety 


Harness Design for Pilot Survival. 
Horace E. Campbell. Air Line Pilot, 
June, 1957, pp. 8-11. Discussion leading 
to the proposal that the characteristics of 
the chest belt be combined with those of 
the double shoulder loop 

Flight Safety. Joseph D. Caldara 
(SAE Annual Meeting, Detroit, Jan. 14-18, 
1957, Preprint 106 SAE J., June, 1957, 
pp. 50, 51. Discussion of the causes of 
Air Force accidents, and of the need for 
better human engineering design 

Safety First and Always. J. A. Gillies, 
kK. E. Marsden, and R. J. Burden. CAI 
Annual Gen. Meeting, Ottawa, May 27, 
28, 1957, Preprint 7/13. 10 pp. Mem 
bers, $0.35; nonmembers, $0.70. Dis 
cussion pointing out some of the problems 
involved in putting a new aircraft into safe 
service, and how, by paying particular at 
tention to the safety requirements, con 
siderable expense can be saved 
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Space Travel 


Satellite Soon to Orbit Earth. Rawson 
Bennett. SAE J., June, 1957, pp. 17-19 
Discussion of the flight program, tracking, 
and the type of measurements to be made 
by the satellite vehicle 

Ships for Space. Peter A. Castruci 
Vissiles & Rockets, June, 1957, pp. 72-74 
Study of basic propulsion factors for space 
travel 

Welche wissenschaftlichen Einsichten 
und welcher  wirtschaftliche Nutzen 
konnen erhofft werden, wenn das Problem 
der Raumfahrt gelést ist. Wolf Tromms 
dorff. Weltraumfahrt, Apr., 1957, pp 
38. In German. Discussion of the scien 
tific understanding and industrial benefits 
to be reached after solving the problem of 
space flight 

Vuelo en el Espacio Exterior. Walter 
R. Stewart Rev. Nac. Aero., Mar., 1957, 
pp. 12-15. In Spanish. Discussion of 
space travel including the problems of 
thermal barrier, atmosphere of the outer 
space, vital ambience, cosmic radiation, 
and space stations 

Optical Problems of the Satellite. Rk 
Tousey. J. OSA, Apr., 1957, pp. 261 
267. Discussion of such problems as visi 
bility, the photographic determination of 
the precise orbit, and the temperature that 
the satellite will reach through radiation 
exchange 


Structures 


Fatigue Strength of Specimens Con- 
taining Preformed Fatigue Cracks. N. i 
Frost The Engr., June 7, 1957, pp. 864 
867. Experimental investigation on mild 
steel, a nickel-chromium steel, and an alu 
minum alloy. It appears that for each 
material a definite fatigue limit exists for 
tke cracked specimens and that a smooth 
S/N curve is obtained although the speci 
mens do not contain cracks of equal depth 

Some Aspects of Fail-Safe Design of 
Pressurized Fuselages. Paul Kuhn and 
Roger W. Peters. U.S., NACA TN 4011, 
June, 1957. 13 pp. Correlation of pre 
vious and new tests dealing with the criti- 
cal crack length of flat sheets or unstiff- 
ened cylinders and with the type of rup- 
tures experienced py stiffened cylinders 
Investigations are combined into a uni 
form scheme for predicting critical crack 
length and type of rupture in stiffened 
pressurized cylinders 

An Attempt to Establish the Theoretical 
Foundations of the Moiré Method of 
Strain and Stress Analysis. Marian 
Rogozinski. Arch. Mech. Stosowanej, No 
2, 1957, pp. 191-210. 11 refs. 

Interrelation of Fatigue Cracking, 
Damping, and Notch Sensitivity. L. J 
Demer. USAF WADC TR 56-408 | AD 
118157], Mar., 1957. 151 pp. 458 refs 
Comparison of damping and stiffness prop 
erties of specimens prior to cracking, to 
determine the correlations existing with 
the static properties of the materials 
Analyses are also made of the tendency 
toward ease of crack initiation and also of 
the rates of crack growth in the various 
materials. The dependence of these prop 
erties on all types of material is shown 
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NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD 


5 of today’s 
most challenging fields 


RECORD-SETTING JETS 


In-the-skies examples of North American's 29-year his- 
tory of outstanding military aircraft are the U. S. Air 
Force F-100 SUPER SABRE—the world’s first supersonic 
operational fighter and holder of the first official super- 
sonic speed record—and the new FJ-4 and FJ-4B, latest 
of the Navy’s famous carrier-based FURY JETS. 


HIGH ALTITUDE ROCKET PLANES 


In addition to the continuous development of super- 
sonic combat aircraft, North American has designed 
and is now producing the X-15 rocket-powered research 
plane. One day soon, the new needle-nosed craft will 
carry a human pilot higher and faster than he has ever 
flown before...to the very edge of space. 


AUTOMATIC CONTROL SYSTEMS 
MAN HAS NEVER BUILT BEFORE 
AUTONETICS is one of the few companies in 
the world with a 12-year reservoir of experi- 
ence in the development, test, and produc- 
tion of complete automatic control systems 
flight controls, inertial navigation, armament 
controls, computers, and special products 


AUTONETICS 


NORTH Al 


PIONEERS IN THE CREATIVE USE 
OF THE ATOM 


ATOMICS INTERNATIONAL designs and builds 
nuciear reactors for power and research. Two 
major power approaches, the Sodium Reactor 
Experiment and the Organic Moderated Reac- 
tor Experiment, are developing successfully. 
Research reactors are being shipped overseas 
ATOMICS INTERNATIONAL 


‘ 


P.O. Box 309, Canoga Park, Califor A: 


BUILDERS OF POWER FOR 
OUTER SPACE 


In one short decade ROCKETDYNE has 
become the leading supplier of large, liquid- 
propellant rocket —— to our Armed Serv- 
ices and to the missile industry...and is daily 
furthering the technology of all phases of 
rocket engine design, developrnent, and 
manufacture. 


ROCKETDYNE 


At f North A 


Park, Califorr 


Los Angeles, Canoga Park, Downey, Fresno, California; Columbus, Ohio; Neosho, Missouri 
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Strengths of Avdel Light Alloy Blind 
Rivets in DTD 546 B Sheet. B. M. Lem- 
priere. Coll. of Aeronautics, Cranfield, 
Note No. 63, Apr., 1957. 12 pp. Test 
results which show that the double-shear 
proof and ultimate strength are better 
than the single-shear strength over a use- 
ful range of sheet-thickness/rivet-diame- 
ter ratio 


Beams & Columns 


A Study of the Approximate Theory of 
an Elastic Thick Beam. Seiichi Higuchi, 
Hideo Saito, and Chiaki Hashimoto. Can. 
J. Phys., June, 1957, pp. 757-765. Anal- 
ysis of the flexural vibration of a thick 
beam. The characteristic equations and 


the frequencies of thick beams for the 
various end conditions are obtained, and 
comparisons are made between the fre- 
quencies derived from the present calcula- 
tions and those from the elementary theory 
of a thin beam 

On the Elastic Failure and the Buckling 
of a Column Under Eccentric Loads. II. 
Shosaburo Negoro. Kyushu U., Rep 
Res. Inst. Appl. Mech., No. 17, 1957. 30 
pp. Analysis of a prismatic bar of unti- 
form circular cross section, hinged at both 
ends, in order to show what types of ec- 
centricities predominantly affect buckling 


Cylinders & Shells 


The Stability of Thin-Walled Unstiff- 
ened Circular Cylinders Under Axial 


Colouial’s “SILICOL” 


RUBBER 


can meef your 


parts requirements 


We Regularly Compound and Mold 
Silicone Rubber Parts For: 


HEAT RESISTANCE — — —— — up to 700° F. 
COLD RESISTANCE : 
CHEMICAL RESISTANCE — over 600°F. range 


~down to —130°F. 


DIELECTRIC PROPERTIES ——W—as required 
STRENGTH COMBINATIONS — — tear, tensile, 
elongation 


Colonial Rubber Company can compound 
versatile silicone rubber to obtain virtually 
any property, or combination of properties 
the aircraft industry may require of a 
rubber part. If your rubber parts problem 
is one of compound development, parts 
production or both, contact us. We have a 
long background of industrial rubber ex- 

A perience, plus complete 
plant facilities to meet your “toughest” 
requirements efficiently, economically and 
dependably. 


OUR BROCHURE 


laboratory and 


illustrates and gives full details on 
Colonial’s service in custom compound- 
ing and molding of rubber and 
silicone rubber. Write for your copy 
today. No obligation. 


RAVENNA, OHIO 


1986-1 


“COLONIAL RUBBER CO. 
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"TOUGHEST" aircraft 


1957 


Compression Including the Effects of In- 
ternal Pressure. Leonard A. Harris, 
Herbert S. Suer, William T. Skene, and 
Roland J. Benjamin. (JAS 25th Annual 
Meeting, New York, Jan. 28-31, 1957, 
Preprint 660.) J. Aero. Sci., Aug., 1957, 
pp. 587-596. 21 refs. Development of a 
semi-empirical procedure to analyze com- 
pressive buckling with only a knowledge 
of the cylinder geometry. 


States of Stress in an Orthotropic 
Thick-Walled Tube Surrounded by an 
Elastic Medium (The Galerkin Problem 
for an Orthotropic Material). Jerzy No- 
winski. Arch. Mech. Stosowanej, No. 2, 
1957, pp. 217-225. 


Obshchaia Teoriia Anizotropnykh 
Zhestko-Plasticheskikh Obolochek. M. 
Sh. Mikeladze. Jzv. Akad. Nauk SSSR, 
Otd. Tekh. Nauk, Jan., 1957, pp. 85-94. 
15refs. In Russian. Presentation of the 
general theory of anisotropic rigid-plastic 
shells, taking into account the principle of 
rigid-plastic bodies, the theorem of the 
limit state, and the investigations of Iliu- 
shin, Rabotnov, Draker, Hodge, Onat, and 
Prager 


Wplyw Zamocowania Przekroju Ukoé- 
nego na Naprezenia w Rurze CienkoScien- 
nej. Aleksander Kornecki. Rozprawy 
Inzynierskie (Warsaw), No. 1, 1957, pp. 
117-134. In Polish, with summaries in 
English and Russian. Analysis of the 
state of stress and strain in a thin-walled, 
circularly cylindrical shell subjected to 
internal pressure and with one oblique 
section rigidly fixed. 


Knickung von Zylinderschalen und 
Kugelkuppeln im Lichte der Modellpriif- 
ungen. A. Lisowski. Bul. Acad. Po- 
lonaise Sci. (Warsaw), No. 2, 1957, pp. 
107-113. In German. Study of buckling 
of cylindrical shells and ball-points based 
on model tests. 


Elasticity & Plasticity 


Energy Absorbed by Elastic Waves 
During Impact. S.C. Hunter. J. Mech 
& Phys. Solids, No. 3, 1957, pp. 162-171 
Calculation of the absorption of vibra 
tional energy in the form of elastic waves 
generated by a transient localized force 
acting normally to the free surface of a 
semi-infinite solid calculated in terms of 
the Fourier components of the force 


The Plastic Behavior of Structural 
Members and Frames. George C. Dris- 
coll, Jr., and Lynn S. Beedle (AWS 
Natl. Spring Meeting, Philadelphia, Apr 
8-12, 1957.) Welding J., June, 1957, pp. 
275-s-286-s. Summary of experiments 
on a full-size welded connection, including 
structure and buckling tests on simple 
beams, a flexure test on a continuous beam, 
and tests on short columns subjected to 
combined bending plus axial load. 


The Instability of Plastic Flow of Metals 
at Very Low Temperatures. Z. 5S. Basin- 
ski. Proc. Royal Soc. (London), Ser. A, 
May, 1957, pp. 229-242. 13 refs. Anal- 
ysis of the low-temperature, unstable 
plastic deformation of aluminum. It is 
shown that discontinuities in the stress 
strain curve are caused by a localized tem- 
perature rise produced during the defor- 
mation 
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NOW YOU SEE IT: WOW YoU DONT 


THE 


Furious speed . . . smashing primal power . . . overwhelming 
persuader for peace, this new Thundercraft*, more than any 
other . . . is designed to deliver Tactical Air Command’s com- 


posite air strikeforce knockout punch at any target, any time! 


*Latest in the line... The THUNDERCHIEF 


FARMINGOALE, LONG ISLAND, WN 


In- 

Iliu- 
ko§- 
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Information manual 
about APL and its 


current programs 


now available 


The Applied Physics Laboratory (APL) of 
The Johns Hopkins University is unique in that 
we are neither an industrial nor an academic 
organization, but rather a composite, having 
drawn freely from the methodologies of each. 

For thirteen years APL has pioneered in 
guided missiles. Today we are engaged in a 
broad program of R & D for the Navy: in 
addition, we are responsible for technical direc- 
tion of industrial and academic contractors in 
developing the Terrier, Talos and other major 
weapons and weapons systems. Our staff mem- 
bers enjoy not only the stimulus of association 
with their immediate colleagues at APL, but 
also with those in other organizations of con- 
siderable stature. 


NEW 30-PAGE PUBLICATION 


A few positions for senior engineers and scientists *) 
| are now open. Information on our accomplishments 
and goals is available in a new 30-page publicatio 
just off the press. 

In it staff leaders representing each of the various 
disciplines and fields outline the nature of their 
programs. Information on our new laboratory 
Howard County, Md. (equidistant between Ba 
4 more and Washington) is also included, together 


with facts on the outstanding communities in whic! 
our staff members live S) 


Quantity is somewhat limited. May we suggest you send now to 


Professional Staff Appointments 
The Johns Hopkins University 
Applied P hysics Labo ratory 


8605 Georgia Avenue Silver Spring, Md. 


SEPTEMBER, 1957 


Plates 


The Combinations of Thermal and Load 
Stresses for the Onset of Permanent 
Buckling in Plates. George W. Zender 
and Richard A. Pride. U.S., NACA TN 
4053, June, 1957. 10 pp. Simple and 
practical method for evaluating the onset 
of permanent buckling in plates in the pres 
ence of combined thermal and compres 
sive load stresses. 

A Bent Circular Plate with Linear Sup- 
ports Inside the Plate Region. Zbigniew 
Olesiak. Arch. Mech. Stosowanej, No. 2, 
1957, pp. 227-245. 12 refs. Analysis of 
the bending of a circular plate subjectcd 
to a load normal to the plate and having 
the following boundary — conditions 
clamped along the whole of its periphery 
and simply supported along a linear seg 
iment inside its region; simply supported 
on the whole of its periphery and on a 
linear segment inside its region; and 
clamped along part of its periphery and 
simply supported on the remaining part 
and on a linear support inside its region 

Elastic Bending of Circular Plates with 
Eccentric Holes (Application of the 
Method of Inversion). Wactaw Olszak 
and Zenon Mroz. Arch. Mech. Stoso 
wanej, No. 2, 1957, pp. 125-153. 18 refs 

Zginanie Ptyty w Ksztatcie PierScienia 
Kotowego. Vaclav Vodiéka. Rozprawy 
Insynierskie (Warsaw), No. 1, 1957, pp 
3-12. In Polish, with summaries in 
English and Russian. Derivation of 
equations for a circular wing with a con 
centric hole, subjected to bending by a 
load uniformly distributed, and with sim 
ple support on the outer or inner edge 

Stress in a Plate Containing Infinite 
Parallel Rows of Holes. Hideo Saito 
ZAMM, Mar.-Apr., 1957, pp. 111-115 
Analysis of the stress in a perforated platc 
which is in a state of generalized plane 
stress and subjected to uniform tension in 
a constant direction. 

Buckling ot Simply- Supported Rhombic 
Plates Under Externally Applied Shear. 
Bertram Klein. J. RAeS, May, 1957, pp 

The Design of Intermediate Vertical 
Stiffeners on Web Plates Subjected to 
Shear. Kk. C. Rockey. (Aero. Quart., 
Nov., 1956, pp. 275-296.) ADA_ Re 
Rep. 31,1956. 22 pp. 25refs. Reprint 


Sandwich Structures 


Uravneniia Trekhsloinykh Obolochek s 
Legkim Zapolnitelem. E. I. Grigoriuk 
Isv. Akad. Nauk SSSR, Otd. Tekh. Nauk, 
Jan., 1957, pp. 77-84 13 refs. In Rus 
sian. Application of the variation method 
to obtain the basic equations of a thin 
sandwich shell of arbitrary form Phe 
carrying plates and the packing material 
ire assumed homogenous and isotropic 

Some Research Results on Sandwich 
Structures. Melvin S. Anderson and 
Richard G. Updegraff. U.S., NACA TN 
£009, June, 1957. 12 pp. Results of 
compressive-buckling tests on steel sand 
wich plates, and discussion of the signifi 
cant parameters which affect the strengt! 
of the plates. 


Testing 


O Zastosowaniu Metody Kruchych Pok- 
ry€é do Wyznaczania Charakteru i Obsza- 
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row Odksztatcen Plastycznych Metali. 
Jerzy Tadeusz Pindera. Rozprawy In- 


nent cynierskie (Warsaw), No. 1, 1957, pp. 33 
cl 48. 10 refs. In Polish, with summaries 


TX in English and Russian. Application of 
the method of brittle coating to determine 


eae the plastic deformation of metals. The 
ae technique is based on the phenomenon of 
ee loss of adhesion between the layer of brittle 
coating and the metal when the body un- 
dergoes a plastic deformation. 
fal Structural Testing the R.C.A.F. Argus. 
. 9 C. A. Bloom. CAI Annual Gen. Meeting, : 
is of Ottawa, May 27, 28, 1957, Preprint 7/1 K 
ected pp Members, $0.50; nonmembers, 
ving $1.00. Discussion of the testing program 


phases and of the types of tests performed 
her in each component, and description of 


seg testing rigs and instrumentation CO Mi PO Ni Ni 
rted 


Thermal Stress 


and Time-Temperature Relationships for 

and Rupture of Metals in Combustion At- 

part mospheres. E. W. LaRocca. Jet Pro | FOR LIGHT, MORE RELIABLE 

n pulsion, June, 1957, pp. 674, 675. SERVO SYSTEMS 

with Two Factors Influencing Temperature 829 

the Distributions and Thermal Stresses in 

Stak Structures. William A. Brooks, Jr., 

Lo George E. Griffith, and H. Kurt Strass EY = ae SERVO MOTORS 

NAC A TN 4052, June, 1957 B 3 Standard Kearfott servo motors and servo motor- 

enia pp. Discussion of the effects of joint R Ss generator combinations are now available for 

awy conductivity and internal radiation on a operation with transistorized amplifiers. These 
pp _— — structure and one with at units feature center tapped control phase windings 
in tached webs 


rated 40 volts in series and 20 volts in parallel. 
Fixed phase excitation to size 8 and 10 units is 26 
volts 400 cps and to size 11, 15 and 18 motors 115 
volts 400 cps. 


State of Stress in an Infinite and Semi- 
Infinite Elastic Space Due to an Instan- 
yy a taneous Source of Heat. W. Nowacki 
sim Bul. Acad. Polonaise Sci. (Warsaw), No 
2, 1957, pp. 77-86 


SUMMARY OF CHARACTERISTICS 


Lito Thermal Stress Fatigue. Coffin, Weight 
; IZ Ir Prod Eng > June, 1957 » pp. 175-179 Torque Speed Phase 
5 8 | .33 oz. in. | 6200 RPM 3.4 2.1 oz 
Discussion which define sa the rm il shock 10 28 os. in. | 6500 31 
. parameter and explains the role of thermal 1 .63 oz. in. | 6700 RPM 3.5 4.5 oz. 
ane atione Te are oi 15 1.53 oz. in. | 5300 RPM 7.30 oz. 
evcling in fatigue rest results are given 5300 RPM 
“ to show material behavior. Design cri 
; teria and an example problem are included 
nbic On the Activation Energy of High Tem- 
lear. 


perature Creepin Metals. Paul Feltham 
» PP Philos. Mag., 8th Ser., May, 1957, pp 
584-588. 10 refs. Study of the activa 


A new tansistorized servo amplifier suitable for 
driving size 8, 10, 11, and 15 servo motors is also 
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Beat available. This amplifier provides a 40 volt, 6 watt 
tion volume g appearing in Mott's creep 
to law to determine the effects of microstruc 
art j : MIL-E-5400 it is rated for operation over the am- 
ture and temperature dependence of q. 
Re On the Aealicatl fC a bient temperature range of —54°C to +71°C. Two 
rint G “4 captured screws and a recessed connector are sup- 
plied with unit. Dimensions 1 36" x 136" x 126" 
high, weight 4.7 oz. 
pp o-12 
ek s 
iuk Write Today For Descriptive Technical Data 
auk, Thermodynamics 
Rus 
thod Analysis of Heat-Driven Oscillations of 
thin Gas Flows. II On the Mechanism of 
Phe the Rijke-Tube Phenomenon. H. J] KEARFOTT COMPONENTS 
erial Merk. Appl. Sci. Res., Sect. A, No. 5-6, INCLUDE: 
1957, pp. 402-420. 14 refs. Discussion Gyros, Servo Motors, Synchros, 
wich of the transfer functions of the hot-wire eave 
and gauze and the dissipation of acoustic en tary Seals, Indicators and other Elec- 
TN ergy in a straight tube which is open at trical and Mechanical Components 
s of both ends and provided with a hot-wire Penson SYSTEMS INCLUDE: | 
and gauze composed of a thin, spirally wound, 5 
mnifi metallic wire and Inertial Navigational Systems 
ie GENERAL PRECISION EQUIPMENT CORPORATION 
ngtl 
Combustion 
KEARFOTT COMPANY, INC., LITTLE FALLS, N 
An Effect of Carbon in an Adiabatically N.J. 
Expanded Gas Stream. S. A. Greene and : Sales and Engineering Offices: 1378 Main Avenue, Clifton, N. J. 
Pok- & 7. Gordon Jet Propuls ion, June, Midwest Office: 23 W. Calendar Ave., La Grange, Ill. South Central Office: 6211 Denton Drive, Dallas, Texas 


ines anita West Coast Office: 253 N. Vinedo Avenue, Pasadena, Calif. 
SZa- 1957, p. 667. 


| NEW 
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Stabilisation des Flammes par des Ob- 
stacles: Etude Aérodynamique du Sil- 
lage. G. Matton. La Recherche Aéronau- 
tique, Mar.—Apr., 1957, pp. 11-17. 10 
refs. In French. Review and analysis 
of data on the flame stabilization by ob- 
stacles; aerodynamic study of the wake, 
taking into account Roshko’s theory; and 
results of measurements and experimental 
methods used. 

Einige theoretische Betrachtungen zum 
Problem der Bestimmung der Flammen- 
fortpflanzung und Flammengeschwindig- 
keit. Wolfgang Strubell. Weltraumfahrt, 
Apr., 1957, pp. 538-56. 24 refs. In Ger- 
man. Theoretical analysis of the problem 
of determining the flame propagation and 
flame velocity. 

The Structure of Chlorine Flames. R. 
F. Simmons and H. G. Wolfhard. Gt. 
Bnit., RAE TN R.P.D.150, Jan., 1957. 
21 pp. 15 refs. Examination of the 
structure and spectral emission of hydro- 
carbon-chlorine flames, and investigation 
of the influence of chlorine on the limits of 
inflammability and spectra emission of air 
flames. 

Some Factors Influencing Stability 
Limits of Bunsen Flames. P. F. Kurz 
Comb. & Flame, June, 1957, pp. 162-178. 
Experimental investigation of the effects of 
burner diameter and annular streams of 
various gases flowing around laminar 
flames on the blow-off limits of shielded 
and unshielded laminar flames. 

Influence of Diborane on Blow-Off 
Limits of Hydrocarbon Flames. P. F. 
Kurz. Comb. & Flame, June, 1957, pp. 
212-216. Experiments to find the effects 
of the selective burning of diborane on the 
blow-off limits of propane and isobutane 
flames on a 1.11-cm. i.d. Bunsen burner. 

On the Positive and Negative Ions in 
Diffusion Flames. TosirO Kinbara and 
Hideo Ikegami. Comb. & Flame, June, 
1957, pp. 199-211. Sheath-method ob- 
servations of the mobility of ions at various 
points in a diffusion flame, in order to dis- 
cover in what part of a flame the ions are 
produced and how they combine with 
other molecules or radicals 

A Law of Similarity for Temperatures in 
Enclosed Turbulent Flames. C. Code- 
gone. Comb. & Flame, June, 1957, pp. 
194-198. Series of optical-pyrometer 
measurements carried out on enclosed 
turbulent flames of different lengths. 

Similarities in Combustion. Albert E. 
Weller and Ralph E. Thomas. USAF 
WADC TR 55-132, June, 1956. 58 pp. 
112 refs. Investigation of the possibility 
of extending the applications of dimen- 
sional analysis and similarities in the field 
of combustion problems. 

Recent Studies on Flame Stabilization 


of Premixed Turbulent Gases. S. S. 
Penner and F. Williams. Appl. Mech. 
Rev., June, 1957, pp. 229-237. 41 refs. 


Review of literature on the recirculation 
zone behind a bluff body, data on experi- 
mentally determined blowoff velocities and 
their correlation, and theoretical studies of 
flame stabilization. 


Heat Transfer 


Unsteady-State Heat Transfer to and 
from Gases in Laminar Flow. T. D. 


REVIEW 


Patten. Chartered Mech. Engr., June, 
1957, pp. 290, 291. Abridged. Investi- 
gation to obtain unsteady-state values for 
heat-transfer coeflicients, and to compare 
them with known theoretical values for 
steady-state operation 

On the Use of Matrices for Solving 
Periodic Heat Flow Problems. G. W. T. 
White. Appl. Se Res., Sect. A, No. 
5-6, 1957, pp. 483-444 

Effect of Gas Thermal Conductivity on 
Local Heat Transfer in a Fluidized Bed. 
A. Jacob and G. L. Osberg. Can. J 
Chem. Eng., June, 1957, pp. 5-9. Hori- 
zontal hot-wire probe measurements in 
fluidized beds of glass beads. Treatment 
culminates in the proposal of a heat-trans- 
fer mechanism based on transient heat 


flow. 


Warmeiibergang an der einseitig be- 
heizten, waagerechten Welle. Karsten 
Meiners. VDI Zeitschrift, May 21, 1957, 
pp. 667-671. In German. Study of the 
heat transfer on a horizontal rotating 
shaft, heated on one side 


VTOL & STOL 


The Jet Wing. John SG. 
(IAS 25th Annual Meeting, New York, 
Jan. 28-31, 1957, Preprint 703.) Aero 
Eng. Rev., Aug., 1957, pp. 52-55. 

Unique Problems of VTOL Flight Test- 
ing. Earl R. Hinz and Robert A. Fuhr- 
man. Shell Av. News, May, 1957, pp. 
15-18. Explanation of the difficulties 
arising from the three flight regimes as- 
sociated with VTOL operation and the 
need for continuity of data between these 
regimes, and further complicated by the 
requirement of a single instrumentation 
system to provide the data for all the re- 
gimes 
and instrumentation is described and 
evaluated 

Effective Lift Drag Ratio with Jet Lift. 
P. D. Arthur and R. W. McJones. Jet 
Propulsion, June, 1957, pp. 676, 677. 
Derivation of optimum jet deflection an- 
gles for augmenting or replacing aerody- 
namic lift. The resulting effective lift/ 
drag ratios are plotted 

Powerplants for VTOL Aircraft. Av. 
Res. & Devel., June, 1957, p. 20. Discus- 
sion of the need for specially designed pro- 
pulsion systems 

France’s Atar Volant. Zhe Aeroplane, 
June 7, 1957, p. 823. Description of the 
VTOL aircratt and its development. 

Senkrechtstart und Schnellflug. Kk 
von Gersdorff. Luftfahrttechnik, May 15, 
1957, pp. 115-120. In German. Dis- 
cussion of VTOL and STOL aircraft, 
based on data obtained by SNECMA. 

Atar Volant; Truth Stranger Than 
Science Fiction. Flight, June 14, 1957, 
pp. 792. Brief description of a VTOL test 
device and a future coleopter intercepter. 

Some Remarks on the Jet Wing and 
VTOL Aircraft. D. Kiicheman and E. C 


Attinello 


Body and Euler axes are discussed 


Maskell. (JAS 25th Annual Meeting, 
New York, Jan 28-31, 1957.) Aero. 
Eng. Rev., Aug., 1957, pp. 56, 57. Dis- 


cussion of the coleopter and jet wing-jet 
flap for application to VTOL aircraft. 
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A Canadian Look at VTOL Transport 
Aircraft. I, E. E. McCullough. II, P 
J. Pocock. Can. Aero. J., June, 1957, pp 
185-194. Discussion of the need for a 
Canadian military VTOL aircraft and for 
civilian development of the Northcountry 
A discussion of the factors involved in 
development and some of the ramifications, 
in terms of all-up weight, cruising speed, 
altitude, and costs per ton-mile is presented 
for the specification ‘3 tons for 500 miles.”’ 


Wind Tunnels & Research 
Facilities 


Contribution de la Recherche Aéronau- 
tique au Progrés de l’Aviation. M. M 
Roy. Tech. et Sct. Aéronautiques, No. 2, 
1957, pp. 67-79. In French. Discussion 
of the ONERA contribution to the progress 
of aeronautical sciences and techniques, 
with description of installations and facili- 
ties. 


Current Work at the N.P.L. Flight, 
May 31, 1957, p. 750. Description of ex- 
periments on a straight-winged half-model 
used for jet flap tests. 


Le Laboratoire d’Essais et d’Etalon- 
nages de L’O.N.E.R.A. Marc Bassieére. 
La Recherche Aéronautique, Mar.-Apr., 
1957, pp. 31-36. In French. Discussion 
of methods and description of experimental 
calibration techniques and measuring ap 
paratus used at the ONERA. 


Planned Torture. Forrest Warren 
Ryan Reporter, June 7, 1957, pp. 19-21, 32 
Brief description of the Ryan environmen 
tal test center for electronic equipment 


Apercu Synthétique sur le Probléme des 
Souffleries Transsoniques. L. Rosenthal 
Docaéro, May, 1957, pp. 3-18. 21 refs 
In French. Evaluation of problems en 
countered during transonic wind-tunnel 
tests, based on American and British in 
vestigations, with suggested solutions and 
some theoretical and experimental results 


NACA Unitary Plan Wind Tunnels. 
Shell Av. News, May, 1957, pp. 12-14 
Description of new high-speed wind tun 
nels, and of the Langley and Lewis labo 
ratories 


Cornell Laboratory Wave Superheater. 
T. F. McGarry. Shell Av. News, May, 
1957, pp. 10, 11. Details of a device 
which can simulate conditions of 10,000 
m.p.h. and 9,000° F. for 15 sec 


On the Errors of a Time Counting Sys- 
tem for Use in Experiments with a Shock 
Tube. Matsunosuke Iwasaki. J. Japan 
Soc. Aero. Eng., May, 1957, pp. 6-11 
10 refs. Description of a time-counting 
system with an accuracy of five counts of 
1 Mc./see. pulses. Includes discussion of 
the development of detached shocks ahead 
of the 180° and 10° wedge sections of the 
transonic region. 


Magnification Change in Schlieren 
Systems. George H. Blount and Gene M 
Jordan. JAS J., June, 1957, pp. 216-218 
Method for determining the lenses which 
will »roduce a given magnification change, 
without repositioning the viewing screen, 
knife edge, or large mirror. 
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in engineering, the 


BEST OPPORTUNITIES 
are In AVIATION 


in aviation, the 


BEST OPPORTUNITIES 
are at TEMCO 
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ENVIRONMENTAL TEST ENGINEERS 

To plan, conduct, and report on environmental development 
and qualification tests of electromechanical and electronic 
components. Desire minimum of three years experience 
in addition to applicable degree. 


STRUCTURES TEST ENGINEERS 

To plan, conduct, and report on static tests including ele- 
vated temperatures of missile and aircraft structural com- 
ponents and assemblies. 


HYDRAULICS TEST ENGINEERS 
To plan, conduct, and report on development and qualifi- 


cation tests of hydraulic components and systems. Three 
years experience and degree or equivalent desired. 


FLUTTER AND VIBRATION ENGINEERS 

Qualified to take responsible positions in Theoretical Flutter 
Analysis, Supersonic Oscillating Aerodynamic Theory, 
Vibration Theory, Strain Energy of Structures, Thermal 
Effects of Structures, Flutter Model Design and Testing. 


DIGITAL COMPUTATIONS ENGINEERS 

Experience in programming engineering problems, such 
as aerodynamics, thermodynamics, structures, and dy- 
namics for calculation on 1BM 650 or 700 series machines. 
Background in numerical analysis techniques essential. 


AIRCRAFT CORPORATION, Dallas, Texas 


| 

MR. JOE RUSSELL, Engineering Personnel | 
Dep't 170-A, Room 8, Temco Aircraft Corp., | 
Box 6191, Dallas, Texas | 
Please send me complete details of the Temco story of unusual | 
opportunities for creative engineers. | am especially interested in 
| 
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 World’s First 
Unmanned ‘Copter 


The successful maiden flight of Kaman's pilotless helicopter 
has added a new concept to military strategy. Flown 
entirely by remote control, the variety of missions possible 
with these ships is almost limitless. Using the Kaman robot 
as a flying TV or motion picture camera, complete battle- 
field surveillance and target marking are available without 
hazard to personnel. Also possible is the entry of the 
robot helicopter into contaminated or hazardous areas. 

The control station is portable and can be operated 
from the ground or in air to air operations. Mission equip- 
ment such as cameras, weapons, target markers and 
detonators can be actuated at the control station. 

Kaman is proud of this forward step which has been 
taken in behalf of our National Defense effort. 


KAMAN 


THE KAMAN AIRCRAFT CORPORATION 
Bloomfield, Connecticut 
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Aeronautical Reviews 


AERODYNAMICS 


Jets, Wakes, and Cavities. Garrett Birkhoff 
and E. H. Zarantonello. Editing Supported by 
the Bureau of Ordnance, U.S. Navy. (Applied 
Mathematics & Mechanics, Vol. 2.) New York 
N.Y., Academic Press, Inc 1957 353 pp 
illus., diagrs., tables. $10 

The present volume is an attempt to report 
systematically the most important findings of 
nearly 100 years of research on jets, wakes, and 
cavities by numerous classical applied mathe 
maticians, pure mathematicians, physicists, and 
specialists in modern fluid dynamics. ‘The volume 
is addressed primarily to researchers dealing with 
problems in hydraulics and aeronautics and takes 
particular note of the basic advances of the past 
fifteen years. Since 1940, numerical methods have 
been revolutionized, a_ significant theory of 
axially symmetric jets and cavities has been 
created, while the fundamental facts about 
vortex trails and turbulent jets and wakes have 
been reinterpreted in the light of new concepts 
Besides summarizing these major recent advances 
this book also includes various results of the 
authors’ own work which are here published for 
the first time Mr. Birkheff is affiliated with 
Harvard University while Mr. Zarantonello is 
with the Universidad Nacional de Cuyo, Mendoza 
Argentina 

(1) Background Prospectus 

Cireular Sector Hodographs (3) Simple 
Flows Past Wedges (4) General Theory. 5) 
Multiple Plates (6) Curved Obstacles 7) 
Existence and Uniqueness. (8) Compressibility 
and Gravity. (9) Effective Computation 10) 


Axially Symmetric Flows 11) Unsteady 
(12) Steady Viscous Wakes and 
Jets 13) Periodic Wakes (14) Turbulent 


Wakes and Jets (15) Miscellaneous Experi 


Potential Flows 


mental Facts Bibliography Plates 1-11 
Index 

Hypersonic Gas Dynamic Charts for Equilib- 
rium Air. Saul Feldman. Everett, Mass., AVCO 
Research Laboratory, AVCO Manufacturing 
Corporation, January, 1957. 123 pp., diagrs 

This report consists of a collection of charts 
for air in thermodynamic equilibrium which give 
information about the state of the gas flowing 
over bodies at hypersonic speeds in the at 
mosphere and in shock tubes, and the equilibrium 
properties of air across normal and oblique 
shocks, and at a stagnation point All the 
results were obtained by using the thermodynamic 
functions of argon-free air in thermodynamic 
equilibrium recently published by Hilsenrath and 
Beckett of the National Bureau of Standards in 
{EDC-TN-56-12, while the data used for the 
properties of the atmosphere in the flight calcula 
tions were taken from VAVORD Report 1488 
Vol. 1, Handbook of Supersonic Aerodynamics 
\ Mollier diagram, constructed from the data of 
the National Bureau of Standards, is also included 


AERONAUTICS, GENERAL 


Aviation Facts and Figures, 1957. Official 
Publication of the Aircraft Industries Association 
of America Washington, American Aviation 
Publications, 1957 120) pp illus., 
tables. $1.00 


diagrs., 


The fifth edition of this reference work, which 
represents mainly a compilation of statistics 
brought up to date as of the end of 1956, covers 
the following areas: production and facilities 
military aviation, guided missiles, research and 
development, manpower, finance, general avia 
tion, helicopters, air lines and transportation, and 
United States and foreign aviation exports 


CARTOGRAPHY 


Route-Mapping and Position-Locating in Un- 
explored Regions. Wilhelm Filchner, Erich 
Przybyllok, and Toni Hagen. New York, N.Y 
Academic Press Inc., 1957. 288 pp., illus 
diagrs., tables. $9.00 

Success in surveying, mapping, the 
determination of geographical points by astronom 
ical observation presupposes that the explorer is 
thoroughly familiar with many of the techniques 
and instruments dealt with in this text compiled 
by three well-qualified authorities on the mapping 
of unknown territories. For one reason or another, 
mostly of a political nature, aerial photogram 
metry is not always a feasible method for survey 
ing many parts of the world; furthermore 
photogrammetric surveys are generally suitable 
only over large areas so that route-mapping is 
still an important method for charting small 
unexplored regions. Dr. Filchner, whose travel 
and mapping activities span the last half century 
discusses the art and science of taking measure 
ments while traveling and propounds a method of 
map-making which aims at achieving true and 
realistic descriptions of the countries surveyed 
while avoiding serious distortions Professor 
Przybyllok, writing on  position-finding and 
altitude measurements, introduces the reader to 
the various astronomical methods employed in 
determining the exact location of observing 
stations, and to the instruments and calculations 
peculiar to these methods Dr. Hagen’s con 
tribution deals with the new tools employed in 
surveying and cartography today; the aerial 
photograph and photogrammetry The system 
atic use of aerial pictures and terrestrial photo 
grammetry is shown to offer great advantages in 


mapping to research expeditions, large or small 


DIRECTORIES 


Interavia ABC 1957: Directory of World 
Aviation Geneva, Switzerland, Interavia S.A.; 
New York, N.Y 
1,236 pp. $12 

With the 1957 edition of IJnteravia ABC 
the publishers have 


Interavia U.S.A 1957 


resumed their prewar 


For Information on IAS 
Library Services, 
see page 109 


Statements and opinions ex- 
pressed in Book Reviews are to 
be understood as individual ex- 
pressions and not necessarily 
those of the Institute. 
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practice of publishing this complete directory of 
international aeronautics once each year. Having 
undergone a 70 per cent revision, the fifth 
edition is again divided into four major parts 
that contain 30,000 listings of administrations, 
organizations, companies and enterprises, 35,000 
addresses, and 35,000 names of individuals 
prominent in all phases of aviation. The ALPHA 
BET is an alphabetical list of civil and military 
aviation authorities, air lines, aircraft companies 
equipment manufacturers, aero clubs, and other 
types of aeronautical activity. This alphabetical 
list is cross-referenced to the ANALYT, which 
provides details of all the preceding activities 
such as addresses, telephone numbers, cable 
addresses, executive personnel, products manu 
factured, and types of aircraft. The INDI- 
CATOR is in a five-language glossary of about 
1,000 aeronautical terms in English, French 
German, Italian, and Spanish. Terms describing 
aviation products are cross-referenced to key 
numbers in the ANALYT, thereby enabling the 
INDICATOR to serve additionally as a Buyer's 
Guide. WHO IS WHERE is an alphabetical 
list of the world’s senior aviation executives and 
officers Each name is provided with a cross 
reference directing the user to the appropriate 
organization in the ANALYT to which the 
personality in question belongs The present 
edition has been corrected, wherever possible 
to the end of January 1957 and, unlike previous 


editions, contains a section on “‘Eastern Eurepe”™’ 
in which information released by the East 
German Democratic Republic, Poland, Czecho 
slovakia, and Yugoslavia appears Information 
on the Soviet Union, Hungary, Rumania, and 
Bulgaria was compiled from official publications 


ELECTRICAL ENGINEERING 


Electrical Engineering Circuits. Hugh Hildreth 
Skilling New York, N.Y., John Wiley & Sons 
Inc., 1957. 724 pp., diagrs., tables. $8.75. 

A general college course in physics, simple 
calculus, and complex algebra are the prereq- 
uisites for this expository text on a.c. circuits 
The material has been repeatedly revised through 
several years of classroom teaching and is intended 
to serve the undergraduate student. Fourteen of 
the twenty-one chapters are allotted to the 
standard subject matter of electrical engineering 
texts. The remainder are devoted to discussions 
of the more modern concepts such as: network 
theorems, loop and node equations of networks 
locus curves and other graphical methods 
resonance of high-Q circuits, impedance and 
admittance functions, poles and zeros in the 
complex frequency plane, the transform concept, 
and the Laplace transformation Dr. Skilling, 
Professor of Electrical Engineering, Stanford 
University, ends each chapter with a summary 
and a set of graded problems 


ELECTRONICS 


Proceedings of the Second RETMA Symposium 
on Applied Reliability, Syracuse, N.Y., June 
10-11, 1957. 
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AERONAUTICAL ENGINEERING REVIEW 


Engineering Careers 
at Curtiss-Wright 


Curtiss-Wright’s planned expansion and product diversifica- 
tion program creates requirements in 1957, 58, 59, for engi- 
neers and scientists in a number of different technical fields 
and at almost every level of experience. These are permanent, 
career positions, for this is a carefully planned program. Start- 
ing salaries are excellent and are related directly to your 
education and experience. Company benefits are outstanding 
and there are adequate provisions for Advanced Study Assist- 
ance to those who qualify. 


Positions are available in plants located in several states, giving 
you a choice of geographical location. Work assignments range 
from pure research in specialized fields to production control 
of current manufacturing. Products range from plastics for 
the consumer market to new concepts in powerplants and 
propulsion systems. Especially interesting to the scientist or 
engineer are the opportunities offered in the following fields. 


AERODYNAMICS ROCKET PROPULSION 
HEAT TRANSFER THERMODYNAMICS 
FUELS & LUBRICANTS COMBUSTION 
METALLURGY DIGITAL COMPUTERS 
NUCLEAR PHYSICS INSTRUMENTATION 
ANALOG COMPUTERS CHEMISTRY 
FLIGHT SIMULATION AIRBORNE RADAR 
JET PROPULSION PLASTICS 
SUPERSONIC AIRFLOW GUIDED MISSILES 
STRESS AND VIBRATION ULTRASONICS 
These are some of the important activities going on in the 17 
Divisions of Curtiss-Wright. In such an environment engineer- 


ing and scientific skills grow and the individual has opportunity 
to demonstrate his professional ability. 

If you are interested in associating yourself with a company 
which recognizes your individual progress, if you want the 
stability that comes with diversification of products, then you 
should send a resume, giving your preference in type of work, 
as well as your education and experience to: 


R. G. Conrad, 
Manager, Engineering Recruiting, Dept.G-12 
Curtiss-Wright Corporation, Wood-Ridge, N. J. 


ALL REPLIES CONFIDENTIAL 


CURTISS-WRIGH 


CORPORATION * WOOD-RIDGE, N. J. 


SEPTEMBER, 1957 


lishers, G.P.O. Box 1151, New York 1, N.\ 
1957. 93 pp., illus., diagrs., tables. $5.00 

Contents: Selection and Use of Components i 
Mature Design: Components in Project “Sure,” 
H. E. Bernstein Application Evaluation of 
Electronic Parts, Garland L. Tomlin, Sr., and 
William A. Barron. Relays as Reliable Electronic 
Components, Walter F. Schuchard Principle 
and Techniques of Mature Mechanical Design 
The Achievement of Reliability in Military 
Equipment, L. M. Clement. Target—Reliability 
L. R. Zimov and P. F. G. Holst Mechanical 
Design Features of a Radar for the Military 
Services, L. Jacobs. Plug-In Units as an Aid for 
Reliability, R. B. Bonney. Procedures Towards 
Achieving Mature Design, R. E. Clark. Measure 
ment and Proof of Mature Design Reliable 
System Design, M. M. Tall and S. M. Sherman 
Failure Prediction Techniques for Radar Design 
F. L. Scripture. Engineering in Reliable Design 
E. R. Jervis. Case Histories of Mature Equip 
ment and Systems: Reliability Measurement of 
Mature Design, Richard R. Landers The 
AN/FSQ-7 Reliability Progress Report 
H. E. Cooley and R. E. Nienburg. The APN-70 
J. P. Eugley. TACAN, The RT-220/ARN-21 
E. F. Peacox. 

1957 Proceedings of the National Conference on 
Aeronautical Electronics, May 13-15, 1957, 
Dayton, Ohio. Sponsored by Institute of Radio 
Engineers, Dayton Section and _ Professional 
Group on Aeronautical and Navigational Elec 
tronics; Participation by the Institute of the 
Aeronautical Sciences. National Conference on 
Aeronautical Electronics, P.O. Box 621, Far Hills 
Branch, Dayton, Ohio, 1957. 409 pp., illus 
diagrs., tables. $4.00. 

Contents Equipment Applications I: Opera 
tion of an Electronic Component Part Applica 
tion Unit, J. P. Francis. Component Application 
Engineering at RCA, Richard H. Baker. Man 
agement Support of Component Application 
Organizations, James H. Allen. The Electronic 
Component Part Group at Northrop and its 
Contribution to Reliability, B. D. Johnston 
Establishment and Results of a Comprehensive 
Component Reliability Program, Charles G 
Wallance. Component Parts—Vacuum Tubes 
The Wamoscope—-A New Microwave Display 
Device, R. G. E. Hutter, L. R. Bloom, D. E 
George. A 300 Watt Stacked Ceramic Tetrode 
for Ground and Airborne Transmitters, Willis B 
Foote Vacuum Tubes for 500°C Envelope 
Bulb Temperature and High Vibration Environ 
ment, John H. Wyman, R. H. Kuhnapfel 
The Amplitron, A Broadband Amplifier Applica 
tion of a New Microwave Tube Principle, William 
C. Brown. A C-W UHF TWT Power Amplifier 
of Extended Bandwidth, Ward A. Harman 
Backward Wave Oscillators for the 17 to 41 
kme./sec. Band, J. A. Noland, R. E. Lepic 
A Half Tone Display Storage Tube with Magnetic 
Deflection, M. E. Craig. NavigationI: Applica- 
tion of Automatic Dead Reckoning Equipment 
to Current Problems of Air Navigation, H, R 
Walcott. Precision Azimuth Reference Systems 
Albert Shapiro Doppler Navigation, William 
J. Tull. Self-Contained Navigation Aids and 
the Common System of Air Traffic Control, 
Nathaniel Braverman. Equipment Applications 
II: The Evolution of a Punched Card Coordinate 
Indexing System for Use in Parts Evaluation 
and Application, Arthur J. Chippendale, Jr 
Component Design and Development to Meet 
Advanced Application Requirements, Ted A 
Thompson An Airborne Atomic Frequency 
Standard, J. J. Bagnall, J. H. Holloway A 
One-Kilowatt Airborne Radio-Frequency Power 
Amplifier, James B. Humfeld Depot Test 
Equipment Concepts, David B. Dobson. Some 
Design Factors for the Magnetron-Isolator 
Combination, Ray A. Krogh. Communication 
Some New Horizons in Communications, George 
H. Sheer. The Synchronous Detector, Raymond 
J. Lutze. Basie Kineplex Principles and Applica- 
tions, P. J. Icenbice, Jr. Labil Light Aircraft 
Binary Information Link, R. J. Ertman, W. F 
Walker. Some Aspects of Digital Data Trans 
mission, Siegfried Reiger. The Tacan Data 
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Link, R. C. Renick Electronic Equipment: 
The New All-Electronic Indicator for Aircraft 
Application, John R. Bethke. Compensation 
Network Design as Applied to Transistor Feed 
back Amplifiers, T. Eugene Smith. The Design 
of Transistorized Intercommunication Systems 
for Military Aircraft, GuyS. Rambie, Jr. A High 
Performance Transistor-Regulated Power Supply, 
Thomas A. Weil, Ben Erdman. Biased Chokes 
for Improved Swinging Choke Action, Thomas A 
Weil The Valentine Antenna, Edwin M. 
Turner. Navigation II: Some Aspects of Vortac, 
Sven H. Dodington. Radio Position Fixing by 
Low Frequency Composite Wave Measurements, 
B. Alexander,S. Hyman. Delrac—A Long-Range 
Aid to Navigation, D. H. Toller-Bond. Light 
Weight Digital Computers, John M. Mayer. 
Position Fixing by Means of Low Frequency 
Ground Wave Phase, Winslow Palmer. Manage- 
ment 1— Research: Planning of Research Work at 
Westinghouse Electric, Clarence Zener. The 
Project Overlay System of Research Organization, 
Robert M. Bowie. Teamwork in Research, Rudolf 
Kompfner. Measurement of Research Results, 
Lyman R. Fink. The Climate of University 
Research, Carl W. Gartlein. Environment I: 
Integration of Crew and Equipment Cooling in 
Supersonic Bomber Design, A. E. Hitsman. 
Cooling Airflow Control Systems for Airborne 
Electronic Equipment Designed for Efficient 
Use of Refrigerated Air, L. H. Schreiber, H. R. 
Wesson, Indirect Liquid Cooling Compared 
with Direct Air Cooling for an Airborne Electronic 
System Component, Kenneth J. Fawcett. High- 
Reliability Thermal Design for Commercial 
Avionics, Harry M. Passman. Methods of 
Determining the Thermal Condition of Glass 
Electron Tubes, J. P. Welsh. Air Safety: The 
Challenge of Air Safety, Jerome Lederer. Words 
of Caution Regarding Any Air Safety Program, 
K. C. Black Air Force Considerations in 
Collision Avoidance, S. A. Segen. The Com 
munication Requirements of Common System 
Air Traffic Control, Milton W. Arnold. Safety 
Provided by the Future Air Traffic Control System, 


Gordon C Dewey Problems in Airborne 
Communications, J. D. Smith. Component 
Parts— Miscellaneous: High Temperature 


(500°C.) Capacitor, Roger L. Faust, G. W. Monk, 
David Wm. Moore. Some Considerations in the 
Measurement of Capacitor Insulation Resistance, 
F. W. Grahame High Temperature Film 
Resistors, E. M. Griest. Failure Rate Measure- 
ments by Means of Accelerated Tests, I. K. 
Munson. Pulse Transformer Insulator Applica- 
tion, W. A. Ernst. Management II: Manage- 
ment of a Dispersed Research and Development 
Facility, Thomas Meloy. Research Center in an 
Institute of Technology, J. E. Boyd. Centralized 
or Decentralized Program Planning, E. G. 
Fubini. Should Contract R & D Yield a Com- 
petitive Return on Stockholders’ Investment?, 
John F. Byrne. Environment II: Improved 
Equipment Design with Forced-Air and Liquid 
Cooling, Walter Robinson Heat Exchange Sys- 
tem Design for Airborne Electronic Equipment, 
F. P. Behning, J. P. Jacob. Design of Liquid- 
Filled Containers for High-Voltage Equipment, 
T. P. Jordan Effect of Submerged Liquid 
Cooling on the Electronic Performance of 
Several Common Types of Electronic Circuits, 
kK. R. Vincent, G. W. Millsap. Temperature 
Control Design of the Airborne Bombing and 
Navigation System AN/ASB-4, Beal Marks, 
J. J. Students, R. M. Dailey, R. W. Hook. 
Vanagement —Production: Production Man- 


agement —The Engineering Manager, J. W. 
Giles Low Volume Production of Complex 
Systems, I. B. Anthony. Preproduction Engi- 
neering Starts with Research and Development, 
Leon Himmel Management Problems in 
Engineering -Production Relations for a Crash 
Program, H. K. Hudson Component Parts— 
Semi-Conductors: Medium Power Silicon Tran- 
sistors, R. W. Aldrich, M. Waldner. An Analysis 
of the Effect of Nuclear Radiation on Tran- 
sistors, J. J. Loferski The Unijunction Tran- 
sistor-——What It Isand What It Does, S. R. Brown. 
High-Frequency Germanium Transistors, N. H. 
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ENGINEERS: THE WONDERFUL ® 
COMMERCIAL JET ERA IS 
OPENING UP AT TWA 


If you are seeking an opportunity to further your career with a 
fine company . . . look no further. 
TWA presently has openings for Aeronautical, Mechanical, Elec- 
trical and Electronic Engineers to work with a small, select 
group of engineering associates. This arrangement gives each 
engineer the opportunity to demonstrate his ability and to 
advance within the company ... the opportunity to build his 
future with the world’s finest airline. 
Qualifications: B.S. in Engineering. 
Location: TWA’s ultra modern building now nearing comple- 
tion at Kansas City, Mo. 
Living Conditions: Excellent, both city or suburban private 
homes or apartments. 
Benefits: Many employee benefits, including liberal free 
transportation for yourself and family each year. 


Salary: Commensurate with experience. 
If you are an engineer with qualifications in any 
of these fields, explore your opportunity with 
TWA today. Write: 


Mr. R. Paul Day, Employment Manager 


TRANS WORLD AIRLINES 


Kansas City 5, Missouri 


| 
7, 
ar = 
— 
| 
on 
7, 
n 
ignind Flexible g, versatile P 
* pes'3 git ost to meet heovy pre 
ical sures ical mechan 
Tech ects rhe ' field 
ie S. 
| 
: in Associate? 
4 ng r G 
ve offices: 
st New ark 
other offices Lor? 
new YOr ron penn: ° e 


AERONAUTICAL ENGINEERING REVIEW 


A major West Coast aircraft organization is 
establishing an important department which will 
report directly to the Director of Engineering. 
Assignments will encompass efforts on military, 
commercial and research designs through subsonic, 
transonic and supersonic speed regimes. 

Openings include: 


w A research specialist, or higher classification, with 
the highest degree of competence in airplane 
performance estimation. A minimum of 10 years’ 
experience is required. 


m A research specialist, or higher classification, who 
is expert in all phases of airplane stability, control 
and basic loads analyses and estimation. A minimum 
of 10 years’ experience is required. 


@ An aeronautical engineer with a minimum of five 
years’ experience. He must be experienced in 
aerodynamic analyses and capable of organizing 
aerodynamic data for use in estimating airplane 
performance, stability and control. 


Please send your resume to bor 822. 


AERONAUTICAL ENGINEERING REVIEW 


2 EAST 64th STREET 
NEW YORK 21, N. Y. 


SEPTEMBER 1957 


Ditrick. High Voltage Silicon Rectifiers, Jay \ 
Thornhill, James S. LaRue A 5-Watt 
Megacycle Transistor, J. T. Nelson, J. E. Lwerse 
F. Keywell Environment III; A Method 
Packaging Transistorized Printed Circuit Board 
Assemblies for Efficient Use of Refrigerated Air 
H. Kamei, A. R. Tice. Technical Note on 
Expendable Liquid Evaporative Cooling Systen 
Walter W. Hagner Forced Air Cooling for 
Power Transistors, Melvin Mark Cross-Flow 
Cooling of Sealed Electronic Modules, Charl 
D. Jones. Cooling of Electronic Equipment by 
Means of Heavy Inert Vapors, J. F  Ahear 
R.R. Ursch, L. F. Kilham, Jr 


MATHEMATICS 


Applied Analysis. Cornelius Lanczos Engl 
wood Cliffs, N.J., Prentice Hall, Inc 195+ 
539 pp., diagrs., tables. $9.00 

The topics considered in each chapter of th 
study of the various branches of analysis are 
encountered almost daily by the engineer and 
the physicist The volume concerns itself 
primarily with the analysis and design of finite 
processes which approximate the solution of ar 
analytical problem and with the design of 
procedures which will effectively minimize the 
error in a small number of steps and which wil 
estimate the error with sufficient accuracy The 
author is Senior Professor, School of Theoretica 
Physics, Dublin Institute for Advanced Studies 

Contents 1) Algebraic Equations 2 
Matrices and Eigenvalue Problems (3) Large 
Seale Linear Systems (4) Harmonic Analysi 
5) Data Analysis (6) Quadrature Method 
7) Power Expansions Appendix Numerica 
fables. Index 

The Hypercircle in Mathematical Physics; 
Method for the Approximate Solution of Bound 
iry Value Problems. J. L. Synge Cambridge 
Eng., at the University Press; New York, N.¥ 
Cambridge University Press, 1957 124 


\ 


pp 
diagrs $13.50 

book gives a systematic unifiec 
approach to a wide class of problems, based on 
the fact that the solution may be viewed a 
point in function-space, this point being the 
intersection of two linear subspaces orthogona 
to one another In this way the solution i 
located on a hypercircle in function-space, and 
the approximation can be improved by reducing 
the radius of the hypercircle rhe inevitable 
complexities of calculation (by finite difference 
or otherwise) are illuminated throughout by 
simple intuitive geometrical pictures, and the 
error at any stage is accurately assessed by the 
radius of the hypercircle 

Klementary ideas of function-space are deve 
oped from first principles, and no highly specialized 
mathematical knowledge is required of the reader 
Illustrative numerical examples are worked out 
in detail with special emphasis on the torsior 
problem Although comparatively elementary 
the mathematics is precise, and for that reasor 
the book should interest mathematicians as well 
as physicists and engineers 

Dr. Synge is Senior Professor, School of 
fheoretical Physics, Dublin Institute for Ad 
vanced Studies, and has taken 10 years to evolve 
this work, during which time he has given 
lectures and short courses on various aspects of 
the subject matter in universities throughout 
the United States and Europe 

Vector Analysis. Louis Brand New York 
N.Y John Wiley & Sons, Ince 1957 282 
pp., diagrs. $6.00 

rhe fundamental theory of vector analysis 
which is becoming of greater use to the mathema 
tician, physicist, and engineer, is presented ir 
an elementary treatment that introduces the 
student to the tools of vector algebra and cal 
culus, and affords a brief glimpse of their man 
fold applications in statics, dynamics, fluid 
mechanics, and electrodynamics All theory is 
illustrated by examples and supplemented with 
numerous problems, many of which have hints 
for solution Exposition is given to such topics 


as analytical and graphical line vectors dif 
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applications to mathematical physics; Green's 
identities and their application to potential 
theory; a logical development of electrodynamics 
based on Maxwell's equations and using m.k.s 
units; and abstract vector spaces, including the 
Hilbert space. Dr. Brand is Professor Emeritus 
of Mathematics, University of Cincinnati, and 
Whitney Visiting Professor, Trinity College 

Plane Waves and Spherical Means Applied to 
Partial Differential Equations. Fritz John 
Interscience Tracts in Pure and Applied Math 
ematics, No. 2.) New York, N.Y., Interscience 
Publishers, Inc., 1955. 172 pp., diagrs. $4.50 

(his tract contains a somewhat heterogeneous 
collection of results on partial differential equa 
tions. The unifying element is the use of certain 
elementary identities for plane and_ spherical 
integrals of an arbitrary function It is the 
aim of the author, who is with the Institute of 
Mathematical Sciences, New York University, to 
show how a variety of results on fairly general 
differential equations follows from those identities 

Contents: (1) Decomposition of an Arbitrary 
Function into Plane Waves (2) The Initial 
Value Problem for Hyperbolic Homogeneous 
Equations with Constant Coefficients. (3) The 
Fundamental Solution of a Linear Elliptic 
Differential Equation with Analytic Coefficients 
1) Identities for Spherical Means (5) The 
Theorems of Asgeirsson and Howard (6) 
Determination of a Function from its Integrals 
over Spheres of a Fixed Radius. (7) Differenti 
ability Properties of Solutions of Elliptic Systems 
8) Regularity Properties for Integrals of Solutions 
over Time-Like Lines 

An Introduction to the Theory of Numbers. 
I. M. Vinogradov. ‘Translated by Helen Popova 
from the 6th Russian Edition, 1952 London 
New York, Pergamon Press, 1955 155 pp 
tables. $1.75 

In this first authorized translation into English 
of a work by a prominent Russian mathematician 
a systematic study of the properties of integers is 
presented in six chapters of text which deal with 
the theory of divisibility, fundamental functions 
of the theory of numbers, congruences, linear 
congruences, quadratic congruences, and primi 
tive roots and indices The author, who is a 
Member of the Academy of Sciences, U.S.S.R 
has included a selection of problems and _ their 
solutions 


METALS & ALLOYS 


Boron, Calcium, Columbium, and Zirconiu™ 
in Iron and Steel. R.A. Grange, F. J. Short 
sleeve, and D. C. Hilty, W. O. Binder, G. 1 
Motock, and C. M. Offenhauer. (Alloys of Iron 
Research, Monograph Series, Published for the 
Engineering Foundation.) New York, N.Y 
John Wiley & Sons, Ine., 1957. 533 pp., illus 
diagrs., tables $14 

This volume is a collection of four separate 
short monographs on four of the elements used as 
alloying metals with iron and_ steel boron 
calcium, columbium, and = zirconium Part 1 
presents the engineering properties and funda 
mental aspects of boron, its effect on heat 
treating characteristics, and its use in ferrous 
alloys other than constructional steels. Part 2 
describes deoxidation and desulphurization by 
calcium, and its application in steel and cast iron 
Part 3 gives the preparation and properties of 
columbium, and its effects in various combinations 
of alloys and steels Part 4 details the extraction 
from ore and the properties of zirconium, plus its 
effects in cast iron, steel, and other alloys used in 
steelmaking. The monographs were written by 
authorities in the field and collect in a single bind 
ing the scattered published and unpublished data 
on these important alloying metals so as to ease 
the burden of research on the metallurgist and 
engineer Each monograph is supplemented 
with an extensive chronological bibliography 


NAVIGATION 


Radio Aids to Air Navigation. J. H. H. Grover 
New York, N.Y Philosophical Library Inc 
1957 138 pp., illus., diagrs £5.00 
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An Invitation To Join 
ORO...Pioneer In 
Operations Research 


Operations Research is a young science, earning recog- 
nition rapidly as a significant aid to decision-making. It 
employs the services of mathematicians, physicists, 
economists, engineers, political scientists, psycholo- 
gists, and others working on teams to synthesize all 
phases of a problem. 

At ORO, a civilian and non-governmental organiza- 
tion, you will become one of a team assigned to vital 
military problems in the area of tactics, strategy, 
logistics, weapons systems analysis and communications. 

No other Operations Research organization has the 
broad experience of ORO. Founded in 1948 by Dr. 
Ellis A. Johnson, pioneer of U. S. Opsearch, ORO’s 
research findings have influenced decision-making on 
the highest military levels. 

Our computer laboratory is equipped with the 1103-A 
Univac, the ‘“‘Cadillac’” of computers. Encompassing 
1200 sq. ft., it is leased at a cost of $40,000 per month. 
ORO’s professional atmosphere encourages those with 
initiative and imagination to broaden their scientific 
capabilities. For example, staff members are taught to 
“program” their own material for the Univac computer 
so that they can use its services at any time they so 
desire. 

ORO starting salaries are competitive with those of 
industry and other private research organizations. Pro- 
motions are based solely on merit. The “‘fringe’’ benefits 
offered are ahead of those given by many companies. 

The cultural and historical features which attract 
visitors to Washington, D. C. are but a short drive from 
the pleasant Chevy Chase suburb in which ORO is 
located. Attractive homes and apartments are within 
walking distance and readily available in all price 
ranges. Schools are excellent. 


For further information write: 
Professional Appointments 


OPERATIONS RESEARGH OFFICE 
[oroO| The Johns Hopkins University 


7100 CONNECTICUT AVENUE 
CHEVY CHASE 15. MARYLAND 
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A basic knowledge of navigational principles on 
the part of the reader is assumed by the author, 
for it is outside the scope of this volume to enter 
into navigation theory except where it directly 
concerns the radio aspect of the matter. Mr 
Grover does not consider it necessary for the aver 
age aircrew member to know detailed technical 
aspects of the aids he is likely to use in radio 
navigation so consequently lays greater stress upon 
performance, capabilities, ana methods of opera 
tion, taking as his guide the British Ministry of 
Transport and Civil Aviation Licence require 
ments for air-line pilots and navigators The 
more important of the present-day systems are 
discussed; military equipment has been deliber 
ately ignored since the whole purpose of this book 
is to provide students, reading in preparation for 
their civil license examinations, the basic know] 
edge required in this respect as regards radio aids 
to navigation 


Contents: (1) Introduction and General Prin 
ciples. (2) Medium-Frequency Systems 3 
More Advanced MF Aids 4) VHF Systems 
(5) Hyperbolic Aids —I Hyperbolic Aids 


I] (7) Pulse System 8) Aids to Air Traffic 
Control (9) Aids te Approach and Landing 
(10) Future Aids and Trend 11) Charts, Docu 
ments, and Regulation Appendix A: Table of 
Radio Aids. Appendix B: Formulae and Conver 


sion Factors. Index 
OPERATIONS RESEARCH 


Introduction to Operations Research. C. West 


Churchman, Russell | Ackoff, and E. Leonard 
Arnoff. New York, N.Y John Wiley & Sons 
Inc., 645 pp., diagrs., table $12 


As a scientific activit yperations research 
began in a military context, but its evolution or 
emergence can best be described in terms of the 


well-known development ndustrial organiza 


recent test is shown below. 


NOTABLE ACHIEVEMENTS IN WIND TUNNEL TESTING—NO. 1 
CWT engineers are a dedicated group, spending many extra-curricular 
hours in the pursuit of basic scientific information. The result of a 


BEFORE 
TEST 


AFTER 
TEST 


Basie Aerodynamics. 


CWT—The Southern California Cooperative Wind Tunnel—is a 
$14 million developmental testing facility dedicated to the solution 
of aerodynamic problems of high speed aircraft and missiles. 
Established in 1942, CWT has been concerned with the develop- 
ment of such aircraft as the Hustler, the Super Sabre, and the 
DC-8 jet transport. Today, with a staff of 240 people, the Wind 
Tunnel continues to concentrate on projects vital to tomorrow’s 


air superiority. 


In addition to its owner companies, the CWT also serves other 
leading firms and government agencies. 


If you would like more information regarding 
the CWT, you are invited to write us. 


. 
. 


950 S. Raymond Ave., Pasadena, California 


SOUTHERN 
CALIFORNIA 
COOPERATIVE 


WIND by Convair, Douglas, 
TUNNEL 


Operated by the 
California Institute of 
Technology. Owned 


Lockheed, McDonnell 
and North American. 
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tion In a general sense operations research can 
be characterized as the application of scientific 
methods, techniques, and tools to problems involv- 
ing the operations of systems so as to provide those 
in control of the operations with optimum solu- 
tions to the problems. This introductory text 
restricts itself to the application of operations re 
search to executive-type problems in organization 

rhe text grew from the lecture material for the 
‘Short Course in Operations Research,’ which has 
been offered annually since 1952 by Case Institute 
of Technology Aimed at both the prospective 
consumer and practitioner, an attempt has been 
made to simplify the technical material without 
distorting it, and particular emphasis has been 
placed upon the creation of a thorough under 
standing in the reader of the application of 
scientific method to operations research rather 
than on the numerous techniques available to the 
experienced practitioner Although the chapters 
of this book were initially prepared by different 
persons, the authors have completely rewritten 
many of the chapters and have very extensively 
revised others, bringing to the work their own 
wide knowledge ana experience. All three are on 
the faculty of Case Institute of Technology and 
are members of the Institute of Management 
Sciences and fellows of the Ope:ations Research 
Society of America 

Contents: Part 1, Introduction: (1) The 
General Nature of Operations Research. (2) An 
Operations Research Study of aSystemasa Whole 
4) Research Team Approach to an Inspection 
Operation Part 2, The Problem: (4) Analysis of 


the Organization (5) Formulation of the Prob- 
lem 6) Weighting Objectives Part 3 The 
Vodel 7) Construction and Solution of the 


Model Part 4, Inventory Models: (8) Elemen 
tary Inventory Models. (9) Inventory Models 
with Price Breaks. (10) Inventory Models with 
Restrictions. Part 5, Allocation Models (11) 
Linear Programming (12) The Assignment 
Problem 13) Some Illustrations of Allocation 
Problems Part 6, Watting-Time Models (14) 
Queuing Models. (15) Traffic Delays at Toll 
Booths 16) Sequencing Models. Part 7, Re- 
placement Models: (17) Replacement Models 
Part 8, Competitive Models: (18) The Theory of 
Games. (19) Bidding Models. Part 9, Testing 
Control, and Implementation: (20) Data _ for 
Model Testing 21) Controlling and Implement 
ing the Solution Part 10, Administration of 
Operations Research (22) Selection, Training 
and Organization for Operations Research 
Author Index Subject Index 


PHYSICS 


Physics of Fully Ionized Gases. [Lyman 
Spitzer, Jr Interscience Tracts on Physics and 
Astronomy, No. 3.) New York, N.Y Inter 
science Publishers, Inc., 1956 105 pp., diagr 
tables $3.50 

Designed for those who have had an introduc 
tory course in theoretical physics but are other 
wise unacquainted with the detailed kinetic 
theory of gases, this monograph presents the 
theory of macroscopic motion, of collisions, and of 
electromagnetic, magnetohydrodynamic, and elec 
trostatic waves in a fully ionized plasma A 
knowledge of Maxwell's equations is assumed and 
likewise a familiarity with the elements of vector 
analysis. The author is Director of the Princeton 
University Observatory, Princeton, N.J 

Light Scattering by Small Particles. H.C. van 
de Hulst New York, N.Y., John Wiley & Sons 
Inc., 1957 470 pp., diagrs., tables. $12 

his book has a single theme, the scattering of 
light, and is divided into three parts which treat 
three distinct phases of the subject Part I gives 
general theorems for particles that may have 
arbitrary size, shape, and composition; Part II 
comprising the major portion of the work, specifies 
f 


special particles; and Part III presents selected 


the amplitude functions for a great variety « 


applications in many areas of chemistry, physics 
meteorology, and astronomy. There are three 
subject limitations: only a few of the multitude of 


scattering phenomena are treated; scattering by 
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independent particles only is dealt with; and 
concentration has been accorded the phenomena of 
single scattering, to the neglect of multiple scat 
The author, with the Leiden Observa 
tory, the Netherlands, has based his arguments on 


tering 


physical intuition wherever they appear more 
lucid than mathematical derivation 


SAFETY 


Safety After Solo; How to Fly 10,000 Hours 
John R. Hoyt. 2nd Rev. Ed. North Hollywood, 
Calif., Pan American Navigation Service, Inc., 
1957. 364 pp., illus $4.75 


This is essentially a warning to all aviators, 


, diagrs., tables 
beginners and veterans alike, that there is no sub 
stitute for good judgment in the air. The 
author's aim is to reduce the periods in a pilot's 
life when overconfidence or sheer flaunting of the 
rules are most apt to put a sudden and unexpected 
end to his flying career. Safety is the main theme 
of this book which attempts to make very clear 
that the successful airman is not necessarily 
always the ‘‘hot’’ pilot or the quickest learner, but 
he who adapts himself through recognition of his 
shortcomings and through his ability to avoid 
repetition of his errors. Mr. Hoyt is a former 
Commander in the U.S. Naval Reserve and has 
served as an inspector for the Civil Aeronautics 
Administration 


SPACE TRAVEL 


Rockets, Missiles, and Space Travel. Willy 
Ley Rev. Ed New York, N.Y., Viking Press, 
1957. 528 pp., illus., diagrs., tables. $6.75 

This revision is an enlargement of the 1951 
edition. The chapter on war rockets has been ex 
panded and details the success of large and reli 
able powerful solid-fuel charges. The story of the 
Peenemiinde Rocket Research Institute of the 
German Army is now complete. Information has 
become available also to complete the histories of 
the V-2 Program at the White Sands Proving 
Ground, the Navy’s Viking Program, and the re 
search and development of a host of rockets 
including the Aerobee, the Rockoon, the Aerobee 
Hi, the Nike-Deacon, and the Terrapin. The 
last two chapters on space travel reflect the change 
in attitude and concept that have evolved and 
culminated in the satellite program, Project Van 
guard. The Appendix has been expanded to 88 
pages of notes and tables; and the Bibliography 
has tripled to include some 500 items 

Realities of Space Travel: Selected Papers of 
the British Interplanetary Society. Edited by 
L. J. Carter. London, Putnam & Company, Ltd., 
1957 431 pp., illus., tables. 35s 

For many years the British Interplanetary 
Society has published a bimonthly journal in 
which numerous original papers have appeared, 
many by the sixteen contributors to this newly 
compiled volume 


diagrs., 


Certain of these papers have 
been selected by Mr. Carter, Secretary of the 
B.I.S., and grouped under ten major headings to 
provide an illuminating and comprehensive survey 
of space travel, its history, and its probable 
future 

Contents: (1) Introduction to Astronautics: 
Basic Principles of Astronautics, L. R. Shepherd 
The Dynamics of Space Flight, A. C. Clarke 
Rocket Engines and Propellants, A. V. Cleaver 
Mass Ratios, A. V. Cleaver. The Calculation of 
Take-Off Mass, A. V. Cleaver. (2) The Satellite 
Vehicle: Minimum Satellite Vehicles) K. W 
Gatland, A. M. Kunesch, and A. E. Dixon. A 
Minimum Orbital Instrumented Satellite—Now, 
Ss. F Satellite Orbits 
Braking, T. Nonweiler 
(3) Interplanetary Flight: Some Limiting Factors 
of Chemical Rocket Motors, W. N. Neat. The 
Atomic Rocket, L. R. Shepherd and A. V. Cleaver 
Interorbital Transport Techniques, H 


Singer. Descent from 


Using Aerodynamic 


Preston 
The Determination of Minimal Orbits, 
D. F. Lawden. (4) Physical Factors in Space 
Flight: Meteor Hazards to Space Stations, M. W 
Ovenden. The Possibility of Cosmic Ray Haz 
ards in High Altitude and Space Flight, L. R 
Shepherd (5) Biological Aspects of Space Flight 


Thomas 


BOOKS 


Aeromedical and _ Biological Considerations of 
Flight above the Atmosphere, P. A. Campbell. 
Sensory Perceptions of the Weightless Condition, 
A. E. Slater. The Food and Atmosphere Control 
Problem on Space Vessels, N. J. Bowman. (6) 
Targets for Tomorrow: What We Know about 
the Moon, P. Moore. The Planet Mars, P. 
Moore. (7) The 
A Programme for Achieving Interplanetary Flight, 
A. V. Cleaver. (8) Establishments and Testing 
Station: U.S. Naval Ordnance Test Station at 
Inyokern, L. J. Carter. Anglo-Australian Rocket 
J. Carter. (9) History of 
European Rocketry after World 
War I, Walter R. Dornberger. (10) The Distant 
Future: Interstellar Flight, L. R. Shepherd 
(11) Appendices: The British Interplanetary 
Society, List of Astronautical and Rocket Socie 
ties. Name Index. 


Development of Astronautics: 


Testing Range, L 
Astronautics: 


Subject Index 


THERMODYNAMICS 


Thermodynamics; An Advanced Treatment for 
Chemists and Physicists. E. A 
3rd Ed 
Company; 


Guggenheim. 
Amsterdam, North-Holland Publishing 
New York, N.Y., Interscience Pub- 
lishers, Inc., 1957. 476 pp., 
$9.75 
Two major changes appear in the present edition 
of a work last published in 1950. 


diagrs., tables 


A short chapter, 
confined to isothermal systems, has been included 
on Onsager’s relations, without, however, applica- 
tion to coupled chemical reactions under condi- 
tions close to equilibrium. With respect to the 
treatment of mixtures a special chapter on “‘mix 
tures’’ has been added in which all components are 
treated on a par with the emphasis on mole frac 
tions, and a chapter on ‘ 


in which one 
component is singled out as the solvent with the 
emphasis on mole ratios or molalities 


‘solutions 


VIBRATION 


Mechanical Vibrations. Morrill 
New York, N.Y., The Ronald Press Company, 
1957. 262 pp., diagrs $6.50 


Bernard 


, tables 

This treatment of mechanical vibrations has 
been written to serve as an introductory text for 
the undergraduate or graduate student who is 
adequately grounded in integral calculus. Three 
different approaches are accented in determining 
the equations of motion for a vibratory system, the 
Newtonian and energy approaches for relatively 
simple systems, the Lagrangian approach for com 
plex systems. The eight chapters deal with 
dynamics of a particle, mathematics of a system 
of a single degree of freedom, single degree of 
freedom, systems with several degrees of freedom, 
beams and shafts, Lagrange equations, vibration 
in a continuous medium, and miscellaneous topics 
Material covered includes such topics as linear 
differential equations, partial derivatives, partial 
differential equations, electrical analogy, the 
mobility method, and an elementary discussion of 
the analog computer. The author has _ based 
the treatise on his teaching experience as Associate 
Professor of Mechanical Engineering, Swarthmore 
College 


WIND TUNNELS 


Mach Number Measurements in High-Speed 
Wind Tunnels. J. A. F. Hill, J. R. Baron, L. H 
Schindel, and J. R. Markham. (AGARDograph 
No. 22.) Paris, NATO AGARD, October, 1956 
113 pp., diagrs., tables. Distributed in the 
United States by NACA, Washington 

Measurements of subsonic and supersonic Mach 
Numbers in air are treated from the point of view 
of calibration measurements of an empty wind 
tunnel, of measurements of local Mach Numbers 
at points in the flow field around a model, and of 
simulating free flight Mach Number in the pres 
ence of wind-tunnel wall interference. Errors in 
deducing Mach Number from particular measure- 
ments are also discussed, and certain measuring 
procedures are recommended. 
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FOR 


Automatic Control! 
OF TEST LIMITS 


USE THE 


SPAR 
PROGRAMMER 
COUNTER 


The SPAR Programmer Counter is 
a precision unit that eliminates 
manual control of test cycling and 
simplifies the setting up of equip- 
ment each time a test is to be made. 


roe 


SOL 
vauve 


The SPAR Programmer Counter is a 
compact, precision-made device that auto- 
matically turns on and off test apparatus 
whose limits are sensed by strain gages, 
thermocouples or any other transducers that 
have a maximum output not exceeding 100 
millivolts DC. It simplifies the setting up of 
equipment each time a test is to be made and 
eliminates the need for manual control of 
test cycling. A counter, which may be of the 
preset type, registers each cycle. 


@ The unit, which operates on 110V AC, is a 
stable, precision, millivolt electronic relay 
having adjustable energizing and release 
thresholds and DPDT 15 amp contacts. 


@ Two, adjustable, stable thresholds provide 
for precise selection of upper and lower 
operating limits. 

@ Models can be obtained with up to 5 sets of 


adjustable limits with automatic switching by 
preset counters, 


SPAR Bridge Power Supply Unit... 


This unit for supplying power to bridges and 
strain gages is regulated and filtered by 
transistors. It has an extremely low ripple. 
Output is 0 to 25 DC up to 400 milliamperes. 


Write, wire or call for full details 
on this SPAR equipment 


ENGINEERING 
and 
DEVELOPMENT 
INCORPORATED 


all electronic programming 
and control systems, 
radiant heat programming 
systems 


WYNCOTE, PA. © TUrner 6-5350 
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30-channel, analog-digital converter connecting 300-amplifier analog computer Production of communications equipment in new Los 
to 1103A digital computer Angeles manufacturing plant 


Data Reduction Center designed and built by One of three new research and development buildings completed this year 
Ramo-Wooldridge 


First unit of Denver manufacturing plant now nearing completion input-output unit of the Ramo-Wooldridge RW-30 airborne 
digital computer 


Pictorial PROGRESS REPORT Communications and 


Navigation Systems 
Digital Computers and 
Control Systems 
Airborne Electronic and 
Control Systems 
Electronic Instrumentation 
and Test Equipment 
Guided Missile Research 
and Development 
Automation and 

Data Processing 

Basic Electronic and 
Aeronautical Research 


The photographs above illustrate some of the recent developments 
at Ramo-Wooldridge, both in facilities and in products. 

Work is in progress on a wide variety of projects, and positions 
are available for scientists and engineers in the following 


fields of current activity: 


The Ramo-Wooldridge Corporation 


5730 ARBOR VITAE STREET « LOS ANGELES 45, CALIFORNIA 
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Personnel Opportunities 


Wanted 


Professors —The Air Force Institute of Tech 
nology, Wright-Patterson AFB, Ohio, has vacan 
cies in the Department of Mathematics. Most 
of the work is at advanced undergraduate and 
graduate level Employment will be effected in 
accordance with Civil Service regulations. Grade 
levels available are GS-9 ($5440), Instructor; 
GS-11 ($6390), Assistant Professor; and GS-12 
$7570), Associate Professor. Applications should 
be made on Standard Form 57, available at any 
Post Office or by letter to: 


of Mathematics. Resident Instruction Division, 


Head, Department 


School of Engineering, Air Force Institute of 

Technology, Wright-Patterson AFB, Ohio 
Acoustics Engineer 

lent in technical experience. U.S. citizen pre 


Master’s degree or equiva 


ferred Will be conducting research on noise 
problems and measuring techniques for sound re 
duction. Will direct and be responsible for entire 
Metallurgist 


gree or equivalent in technical experience. Will 


accoustical program Master's de- 
be responsible for entire Metallurgical Program 
which includes research on heat treating and 
manufacturing processes. Send résumé to: Tech 
nical Placement Supervisor, Department DW 
Cessna Aircraft Company, 5800 East Pawnee 
Road, Wichita, Kansas 

Aeronautical and Mechanical Engineers and 
Electronic Scientists The Flight Test Division 
of the Naval Air Test Center has openings for 
aeronautical and mechanical engineers at grades 
GS-5 to GS-12 levels, salaries from $4480 to 
$7570 per annum, and electronic scientists at 
grades GS-5 to GS-11, salaries from $4480 to 
$7035 per annum. The Flight Test Division is 
engaged in the evaluation of new navy fighter air 
craft, high speed flying boats, and all types of heli 
copters. Work includes performance, stability 
and control, carrier suitability, and hydrody 
namics. The incorporation of automatic data 
handling systems and telemetering techniques 


INDEX TO ADVERTISERS 
Seeking Engineering Personnel 


COMPANY AND LOCATION 


AiResearch Mfg. Divisions, Los Angeles, Calif.; & Phoenix, Ariz. 98 


> Compressor 
Boeing Airplane Co., Seattle, Wash........Inside Back Cover p | 

evelopment 
Cornell Aeronautical Laboratory, Inc., Buffalo, N.Y. ........ 178 
Curtiss-Wright Corp., Wood-Ridge, N.J.......... 
Douglas Aircraft Co., Inc., Santa Monica, Calif... .. 
General Electric Co., Cincinnati, Ohio; & West Lynn, Mass.. 176, 179 
International Business Machines Corp., New York,N.Y....... 373 


Allied Research Associates, Inc., Boston, Mass...... 


Caltech Jet Propulsion Laboratory, Pasadena, Calif 


Johns Hopkins University, Silver Spring & Chevy Chase, Md. 
162, 171 


= LYCOMING 


Lycoming Division, Avco Mfg. Corp., Stratford, Conn......... 175 


Northrop Aircraft, Inc., Hawthorne, 
Southern Calif. Cooperative Wind Tunnel, Pasadena, Calif... 172 


This section is for the use of individual members of the Institute seeking new connections and 
eo organizations offering employment to Aeronautical specialists. Any member or organiza- 
tion may have requirements listed without charge by writing to the Secretary of the Institute. 


The number preceding the notice 
represents the Box Number of the In- 
stitute of the Aeronautical Sciences to 


which inquiries should be addressed. 


has increased the divisional needs for electronic 
engineers. The work is closely associated with 
the aircraft development work of the majority of 
the major aircraft manufacturers of the country 
Visits to major air installations throughout the 
country are a routine part of this engineering work 
and tests are conducted regularly aboard the 
Navy's newest aircraft carriers. Opportunity 
exists for both the experienced engineers and the 
recent graduates. In several positions, piloting 
Send a résumé to the 
Chief Engineer, Flight Test Division, Naval Air 
Test Center, Patuxent River, Maryland 


background is desirable 


Engineers and Draftsman -Manufacturer of 
executive transport aircraft has immediate open 
ings in the following categories: liaison engineer 
systems engineer, aerodynamics engineer Mini 
mum experience three years. Openings also for 
chief draftsman (four years’ minimum experience) 
Contact 


G. E. Ransleben, Jr., Aircraft Engineering Super 


and draftsmen (one year minimum) 


visor, Howard Aero Inc., Mfg. Div., P.O. Box 
8247, San Antonio 12, Texas 

Aeronautical Engineer or Mechanical Engineer 

Must have mechanical design working experi 
ence. Knowledge of aerodynamics and propul 
sion also required Project Head status with 
salary based on background Location in New 
York City 
New York 1 


Helicopter Research Engineer 


Forward résumé to Box 551, G. P.O 


Experienced 


aeronautical engineer wanted for analytical and 


experimental investigations of complex problems 
in the field of rotor dynamics. The work includes 
study of blade vibration; unsteady aerodynamic 
loading; and flutter characteristics to determine 
their influence on blade life, helicopter vibration 
and pilot fatigue. Salary and benefits including 
educational opportunities on a par with aircraft 
industry. Write to Nathaniel A. Stimson, Cor 
nell Aeronautical Laboratory, Inc., 
St., Buffalo 21, N.Y. 


1455 Genesee 


Electronic Scientists, Metallurgists, Physicists, 
Technologists and Engineers (Aeronautical, 
Electrical, Electronic, Industrial, General, Me- 
chanical, and Power Plant The Naval Air Ma 
terial Center, Philadelphia 12, Pa., has an urgent 
need for qualified engineering and scientific per 
sonnel to fill vacancies in the above positions. The 
Center is currently engaged in an extensive pro 
gram of aeronautical research development, ex 
perimentation, and test operations for the ad 
vancement of Naval aviation Starting salaries 
range from $4,480 to $7,570 per annum Applica 
tion for Federal Employment, Standard Form 57 
should be filed with the Industrial Relations De 
partment, Naval Air Material Center, Naval 
Base, Philadelphia 12, Pa Applications may be 
obtained from the above address or information 
as to where they are available may be obtained 
from any first- or second-class post office 


Air Technical Intelligence Specialist (Aerody- 
namics), GS-12 
Air Technical Intelligence Center for an Air 


A critical vacancy exists at the 


Technical Intelligence Specialist (Aerodynamics) 


GS-12, $7,570.00 per annum. The purpose of this 
position is to produce finished intelligence esti 
mating foreign research and development capabili 
ties in the specialty field of theoretical and applied 
aerodynamics. Applications should be addressed 
to Commander, Air Technical Intelligence Center, 
Attn AFOIN-4X2b, Wright-Patterson AFB 
Ohio 


Aeronautical Research Scientists Basic re 
search opportunities open at all levels with NACA 


PAGE 
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| Engineer 


%W7 


Apply in Person 
Or send Resume 
Personnel Office 


A challenging position 
available for the right 

man. B.S. in engineering 
required with preference 

for Aeronautical. Must have 
five or more years 
experience on the Aerody- 
namic design and 
development of compressor 
for aircraft Gas 

Turbine applications. 


Division of AVCO 
Manufacturing Co. 


(Opp. Bpt. Municipal Airport 
Stratford, Conn. 


Southwest Research Institute, San Antonio, Tex..........+. 179 
Systems Laboratories Corp., Sherman Oaks, Calif........... 179 
Trans World Airlines, Kansas City, | 


Lockheed Aircraft Corp., Palo Alto, Sunnyvale, & Van Nuys, 
175 
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Find harder work in 


Small Gas Turbines 


The stress, temperature, and weight limits you work with 
now just aren't good enough for our small gas turbines. 


These turboshafts, turboprops, and turbojets are little 
giants — no larger than the engine in your car, but packed 
with power-weight ratios of 3-1 and better. (e.g... . our T58 
turboshaft, 325 pounds — 1024 horsepower!) 


Designing such engines keeps you working at “full 
power’”’ all the time. The 3/2 law, which describes the thrust: 
weight superiority of smaller engines, does not always work 
to your advantage. Sometimes low Reynolds numbers occur 
in certain engine areas. Often material thicknesses and sizes 
fall below those which can be readily manufactured. And 
other engine components, combustion systems for example, 
do not scale in the same way as the rest of the engine. 


These are only some of your problems in Mechanical 
Design at General Electric's Small Aircraft Engine Department. 
Everyday you break new ground designing compressors, 
combustors, turbines, casings or other static or rotating parts 
for our new engines. 


Your work environment breaks new ground, too — com- 
plete creative freedom to do the job your way . . . individual 
responsibility and the recognition it assures . . . skilled 
drafting assistance . . . a variety of jobs . . . and the most 


advanced computer facilities. In short, a true professional 
atmosphere. 


Add to this the year-round educational, recreational and 
cultural advantages of living near Boston. 


Today you can learn more about small gas tur- 
bines, the engines of unlimited application. 
Simply phone Lynn 8-1805 collect, or write in 
complete confidence to: 


Mr. Roger Hawk Technical Recruiting 


SMALL AIRCRAFT ENGINE DEPT. 


GENERAL ELECTRIC 


1068 Western Avenue West Lynn, Mass. 


for engineers and physical scientists. Research 
Centers located in Virginia, Ohio, and California 
Advanced educational opportunities while on full! 
pay Inquiries should be addressed to the Per 
sonnel Officer at one of the following: NACA 
Langley Aeronautical Laboratory, Langley Field 
Va.; NACA Ames Aeronautical Laboratory 
Moffett Field, Calif.; NACA Lewis Flight Pro 
pulsion Laboratory, Cleveland, Ohio; NACA 
High-Speed Flight Station, Edwards, Calif 

Chief Engineer AiResearch Aviation Service 
Company, a division of The Garrett Corporation 
has an opening for a graduate aeronautical engi 
neer experienced in air-frame design, systems 
structures, stress, and aircraft modification. Must 
be familiar with CAA regulations and have engi 
neering supervisory experience. Send résumé to 
Frank Washburn, AiResearch Aviation Serv 
ice Company, 6201 West Imperial Highway, L 
Angeles 45, Calif 


824. Engineers—An exceptional opportunity 
is available for a senior and a junior engineer in 
the rapidly expanding jet-engine nozzle division 
of an East Coast manufacturer. These positions 
offer excellent starting salaries with good advance 
ment Write giving complete details of back 
ground and experience 

812. Instructor or Assistant Professor Ex 
panding aeronautical engineering department of 
large New England university requires a man to 
teach undergraduate courses in applied mechanics 
and aerodynamics, starting in September, 1957 
Advanced degree and industrial experience re 
quired. Salary and academic rank commensurate 
with education and experience. In applying, en 
close résumé of education and experience and 
state expected salary 


Available 


820. Engineering Management—B.M.E. Age 
39 Sixteen years’ engineering experience in the 
aircraft and allied industries. Last six years in 
supervisory capacity planning, organizing, and 
directing guided missile and piloted aircraft elec 
tromechanical systems development and produc 
tion engineering programs. One year electro 
mechanical design Seven years in flight re 
search. Two years in stress analysis. Current 
assignment as assistant section head of research 
development, and technical proposals section for 
electromechanical subsystem manufacturer. Cur 
rent salary over $13,000 per annum. Desires posi 
tion with greater management responsibility 
Location either coast. Résumé furnished to those 
sending particulars in first letter 

819. Engineering Test Pilot——With 5 years’ ex 
perience on R&D projects. Qualified on jet and 
reciprocating engine aircraft. Has M.S.E. in 
Aeronautical Engineering from leading university 
Interested in an active flight test program that will 
utilize flying and engineering background 

818. Engineering Manager—15 years’ diversi 
fied experience in military avionics, electrome 
chanical and aircraft instrument field. Graduate 
Mechanical Engineering with Master’s Degree in 
Administrative Engineering. Record of increasing 
responsible positions in applied research, de 
velopment and production of complex aeronautical 
equipment and systems, with broad administra 
tive and technical background Experience 


n 
conceiving, planning, and directing engineering 
programs. Seek top level management position 
with young progressive firm. Age 35. Mini 
mum salary $20,000 

817. Management—Of Technical Sales; De 
velopment Planning; Weapon Systems; En 
gineering. M.S. in Ae.E. and Registered Profes 
sional Engineer with skill and experience in 
weapon system management, air technical intelli 
gence, operational planning and human factors 
engineering Former USAF weapon system proj 
ect officer Presently senior research engineer 
in guided missile preliminary design operating as 
responsible engineer on guided missile proposal 
programs and performing operational planning 
analyses and human factors engineering US 
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For ENGINEERING 


READERSHIP 


of 


perior Quality 


The AERONAUTICAL ENGINEERING 
REVIEW is an engineer’s magazine. 
It is not for the layman. It serves 
the technical interests of one of the 
world’s most exacting professional 
groups...the men who create and 
develop aircraft, missiles, rockets, 
earth satellites, and all manner of 
vehicles capable of flight’) through 


and beyond our atmosphere. 


The REVIEW is a magazine ad- 
vertisers like. Its single aim for over 
22 years has been to advance the 
highly creative art) of airborne 


vehicle design and development. 


The result? A carefully built’ pro- 
fessional engineering audience of 
superior quality... plus an editorial 
format that) permits complete 
freedom of expression discuss- 
ing the vast and difficult: problems 
in all the aeronautical sciences. 
Your advertising program in’ the 
REVIEW brings you in close profes- 
sional contact with over 16,000 en- 
gineering men who form the back- 


bone of the entire aviation industry. 


As an advertising investment, the 
AERONAUTICAL ENGINEERING RE- 
VIEW stands second to none in 
building professional prestige and 
acceptance for your aviation prod- 


ucts. 


Write for complete details 
and sample copy 


ngineering 
REVIEW 


MISSILE 
ENGINEERS 


Many new positions are being created at Northrop Aircraft 
for missile engineers in a wide range of activity: control, 
guidance, servo, computers, recording, optical, reliability, 
electro-mechanical, telemetering and electronics. There's 
an interesting position for you, at your own experience 
level, with attractive remuneration and steady advance- 
ment, in one of the following groups: 

GUIDANCE AND CONTROLS, encompassing research 
and development of advance automatic guidance and 
flight control systems for both missiles and piloted air- 
craft. Specific areas of development include: radio and 
radar systems, flight control systems, inertial guidance 
systems, instrument servo systems, digital computer and 
magnetic tape recording systems, airborne analogue 
computer systems, optical and mechanical systems, and 
systems test and analyzer equipment. 

FLIGHT TEST ENGINEERING SECTION, which plans the 
missile test programs and establishes test data require- 
ments in support of the programs. The data requirements 
are predicated on the test information required by the 
engineering analytical and design groups to develop and 
demonstrate the final missile design, and are the basis 
from which instrumentation requirements are formulated. 

The analysis work performed consists of aerodynamic, 
missile systems, dynamics, flight control, propulsion and 
guidance evaluation. The Flight Test Engineering Section 
is also responsible for the field test program of the 
ground support equipment required for the missile. 

FLIGHT TEST INSTRUMENTATION SECTION, which in- 
cludes a Systems Engineering Group responsible for the 
system design concept; a Development Laboratory where 
electronic and electro-mechanical systems and compon- 
ents are developed; an Instrumentation Design Group for 
the detail design of test instrumentation components and 
systems; a Mechanic Laboratory where the instrumenta- 
tion hardware is fabricated; and a Calibration and Test 
Group where the various instrumentation items and 
systems are calibrated and tested. 

For 17 years Northrop Aircraft has pioneered in missile 
research and development. As a member of this forefront 
organization in this growing field, new opportunities for 
full expression of your initiative and ability will always be 
yours at Northrop. 

If you qualify for any of these attractive positions, we 
invite you to contact the Manager of Engineering Indus- 
trial Relations, Northrop Aircraft, Inc., telephone ORegon 
8-9111, Extension 1893, or write to: 1015 East Broadway, 
Department 460C-Q, Hawthorne, California. 


NORTHROP 


NORTHROP AIRCRAFT, INC., HAWTHORNE, CALIFORNIA 


Producers of Scorpion F-89 Interceptors and Snark SM-62 Intercontinental Missiles 
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CORNELL ABRONAUTICAL LABORATORY 


Men needed: Acronautical engineers and aerodynamicists at all levels 
of experience. Basic ability and interest in research work are usually 
more important than experience in any specific field, 


Type of work: Principally applied research, with complementary 
activity in both basic research and development. Current C.A.L. projects 
deal with almost every area of research related to modern and future 
flight including: aerodynamics, gasdynamics, propulsion, full scale 
flight research with variable stability aircraft, and wind tunnel research 
from subsonic to hypersonic. Still other C.A.L. projects include the 
study of aeroelastic phenomena, advanced missile and aircraft design, 
and air traffic control studies. 


Description of Organization: C.A.L. is a not-for-profit corporation 
wholly owned by Cornell University. It is financially self-supporting, 
and operated for the purpose of advancing and enlarging scientific and 
engineering knowledge. Toward this end, the value of research com- 
pleted last year rose to 14 million dollars, the 7th consecutive annual 
increase. C.A.L. has 1150 employees. 


Desirable features of employment at C.A.L.: VARIETY — the 400 
engineers and scientists at C.A.L. are working in 11 technical depart- 
ments, which last year completed 180 projects, both large and small. 
INDIVIDUAL RECOGNITION — the high ratio of contracts per 
engineer, coupled with the Laboratory's practice of using small research 
teams, allows the recognition of every man’s individual contribution. 
To guarantee this recognition, each man’s progress is reviewed every 
6 months. SALARY —C.A.L. recognizes its need for above average 
professionals, and appreciates that such individuals must be compensated 
accordingly. Annual salary for an Associate Engineer (median of the 
five non-supervisory categories) can exceed $10,000. INTERNAL 
RESEARCH — each year the Laboratory sets aside substantial sums 
for the sole use of staff members in support of their exploration of new 
scientific areas and the generation of new ideas. 


Action to take: If you desire additional information, use the coupon 
to request “A Decade of Research,” a 68 page report on the Laboratory's 
research programs over the past 10 years. If you are interested in employ- 
ment at C.A.L., check the box below for additional information. All 
inquiries will be treated as confidential. 


ae CORNELL AERONAUTICAL LABORATORY, INC. 
of Cornell University * Buffalo 21, N.Y. 


| W. A. Diefenbach 


CORNELL AERONAUTICAL LABORATORY, INC. 
Buffalo 21, New York 


Please send mea copy of ‘‘A Decade of Research."' 


Street 


City Zone State 


| 

| 

| 

| 

| 
Name | 
| 

| 

| 


Please include employment information 


SEPTEMBER, 1957 


EMPLOY | 


citizen. Minimum salary $13,500; résumé upor 
request to those who send particulars in fir 
letter. 


816. Project Manager—Assistant Chief En 
gineer, Production Superintendent, for progre 
sive aircraft, engine or allied equipment field firm 
25 years of world-wide experience as aeronautica 
and armament engineer, government liaison 
executive writing. Heavy background as project 
manager, aircraft engine accessories, instrument 
laboratory chief, armament design, technical sale 
director, aircraft publication editor, supervision 
of large numbers of engineers and manufacturin,; 
personnel Listed in ‘‘Who’s Who in Engineer 
ing,’’ Associate Fellow of the IAS since 1943 
Heavily published author, international reputa 
tion A wealth of documentary evidence of 
ability. Currently a consultant earning up to 
$20,000 annually. Will consider consulting work 
or short-term position, where results are desired 
under adverse conditions or high pressure 


815. Aeronautical Engineer Desires position 
in the development of research and engineering 
subject classifications for airplane and guided 
missile information and in other phases of docu 
mentation of technical reports, or a position in 
technical editing and translation. Sixteen years 
experience with the Navy Department in organiz 
ing and maintaining a _ bibliographic research 
office; setting up a system of subject classifica 
tion, abstracting, and reference service, and in 
training personnel in these procedures Author 
of Subject Classification of Technical Reports and 
other books for the Navy, and editor of The 
Technical Data Digest for the USAF 


814. Flight Test Engineer BAE Desire 
responsible position to capitalize on 11 years 
experience in planning, directing, and writing 
reports on flight tests of naval, research, and trans 
port aircraft Background applicable to sales 


liaison, and administrative engineering Age 31 


813. Project Manager BS. in CE Uni 
versity of Illinois. Nineteen years’ diversified 
aircraft experience at responsible levels including 
production planning, cost estimating, engineer 
ing design, and master planning Extensive 
technical background coupled with proved super 
visory and administrative ability Currently in 
charge of major engineering and manufacturing 
program Prefer West Coast location Present 
earning $15,000 per annum. Résumé sent upon 
request to those who send particulars in first 
letter 


811. Representative-Mfg. Agent-Executive 
Desires association with Government product 
division of commercial equipment firm Rep 
resent at Dayton, Ohio, or Southwest preferred 
B.A. and M.B.A. degrees (Industrial Manage 
ment) Twenty years’ experience in sales, sery 
ice, and production—-Government and industry 
Buyer aircraft equipment (Air Force), Wright 
Field, Ohio Also field representative and auto 
motive staff experience Brochure available 


Change of Address 


Since the Post Office Department 
does not as a rule forward magazines 
to forwarding addresses, it is impor 
tant that the Institute be notified of 
changes in address 30 days in advance 
of publishing date to ensure receipt 
of every issue of the Journal and 
Review. 


Notices should be sent directly tc 
the Institute of the Aeronautica! 
Sciences, 2 East 64th Street, New 
York 21, N.Y. 
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MR. J. A. McGOVERN, PROFESSIONAL PLACEMENT 


Send us a resume, or tf you prefer, 
phone us collect. Address... 


WHAT'S YOUR 


WEAPON SYSTEM PROBLEM ? 


Whatever it is, the chances are that Systems Laboratories can 
help you. With a growing reputation as a ‘‘brainpower center’’ 
for the aircraft and missile industry, SLC’s staff of highly quali- 
fied scientists and engineers are daily seeking out new solutions 
to critical problems in the following fields: 


SYSTEMS INTEGRATION + ELECTRONICS + AERODYNAMICS + PROPULSION 
EXPERIMENTAL PHYSICS » NUCLEONICS + APPLIED MATHEMATICS + STATISTICS 
lf you'd like to learn more about this unique company, a note 


to Dr. James A. Marsh, SLC’s president, will quickly bring you 
further details. 


SYSTEMS LABORATORIES CORPORATION 
14852 Ventura Bivd., Sherman Oaks, California...in Los Angeles’ San Fernando Valley 


JET 


ENGINE DEPT. BUILDING 501 — ROOM A-69 — POPLAR 1-1100 


ELECTRIC 


CINCINNATI 15, OHIO 


ICIC 


Aeronautical Engineers 


Our rapidly expanding research pro- 


ICICICICICICICICI 


gram has challenging positions open 
for experienced and well-qualified 


ICICIC 


personnel for work on experimental 
and theoretical problems in agerody- 
namics, dynamics and vibration, 
and agercelasticity. If you are ex- 
perienced in any of these areas and 


seek the opportunity of working as a 
PROJECT LEADER on a diversity of 
industrial and military problems in 
both fundamental and applied fields, 
write to: 


ICS 


CICICICICIC 


S. H. Simpson, Jr. 


SOUTHWEST RESEARCH INSTITUTE 
8500 Culebra Road San Antonio 6, Texas 


CICICICICICICICIC 
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Chop weight, get thinner sections 


with Alcoa high-strength castings 


Reduced weight and higher strength 
are now casting realities. Thinner 
sections, lighter parts are now possi- 
ble. Castings can be stressed to new 
limits. Alcoa’s new high-strength pro- 
cess guarantees you high properties. 

Formerly, the properties of a cast- 
ing were based on separately cast test 
bars. In design and application, a 
casting factor had to be applied to 
reduce these properties. With Alcoa’s 
new high-strength casting method, 
properties are based on bars cut right 
from the casting itself. No reducing 


Front Casting 


Average 43.2 
Maximum 44.4 
Minimum 40.5 


Tests—8 from 8 production runs 
Back Casting 


Average 43.1 
Maximum 47.1 
Minimum 40.2 
Tests—22 from 12 production runs 

Minimum Required 40.0 


Important missile structural castings for Douglas. Alcoa’s high-strength casting 
process and alloy A356-T61 give them some of the highest properties ever cast. 
Here are the properties obtained on test bars cut from the castings. 


Tensile, ksi 


necessary. And, best of all, the guar- 
anteed properties are in all the cast- 
ings in the run. . . consistent, guar- 
anteed, high properties in castings 
for aircraft structural parts. 

New carefully controlled foundry 
practice and improved alloys are the 
developments responsible. The alloys 
are A356 and C355. These are the 
same composition and meet specifi- 
cations for familiar alloys 356 and 
355, with one difference: Impurities 
are controlled to a new minimum. 
Iron content, for example, is held to 


Yield, ksi 


Elongation, % 


32.1 9.7 
34.1 11.0 
30.3 6, 

34,3 3.3 
36.9 9.0 
32.2 4.0 
30.0 3.0 
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0.2% in the improved alloys. Such 
seemingly minor changes make a 
whale of a difference. 

Equally careful control in all steps 
of the foundry process, plus several 
new Alcoa developments in aluminum 
foundry techniques, is also vital in 
making these high-strength castings. 

High-strength castings can be made 
in sand or plaster molds. . . some- 
times in permanent molds. Alcoa’s 
standard guarantee of properties for 
alloy A356-T61 is 38,000 psi tensile, 
28,000 psi yield, and 5% elongation. 
Occasionally, because of complex 
shapes and designs, high strength can 
be furnished only in certain areas of 
the casting. But, by working closely 
with the designer, Alcoa can usually 
put the high strength right where 
it’s needed. 

Your Alcoa sales engineer has the 
facts on this new process. Let him 
work with you in obtaining castings 
with high properties—properties that 
don’t have to be reduced in appli- 
cation. Aluminum Company of 
America, 1801-J Alcoa Building, 
Pittsburgh 19, Pennsylvania. 


>? 
THE ALCOA HOUR 
any, TELEVISION S FINEST LIVE DRAMA 
ALTERNATE SUNDAY EVENINGS 


Your Guide to the Best in Aluminum Value 
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THE INSTITUTE 
OF THE 
AERONAUTICAL SCIENCES 


iTS PURPOSE 


The Institute of the Aeronautical Sciences, estab 
lished in 1952, is the representative society in America 
for professional engineers and specialists in all the sci 
ences related to aeronautics. Its individual members 
form the nucleus of practically every aircraft and mis 
sile design and development project in the United States 
and abroad. 

The basic mission of the Institute is to facilitate the 
exchange and evaluation of technical ideas among all 
engineers engaged in aeronautical work, wherever they 
may be. This is accomplished in two wavs. First, the 
IAS maintains a carefully planned program of technical 
ineetings, symposiums, and field trips to important aero 
nautical installations. Held on local, national, and 
international scales, [AS meetings provide an open 
forum for the testing and evaluation of new theories, 
new ideas, and new developments in every technical 
and scientific phase of aeronautics. Secondly, these 
meetings are supplemented by the official publications 
of the Institute, which serve to disseminate the results 
of new research and theory to engineering and scientific 
staffs in all parts of the world. 

The Institute also maintains one of the finest research 
libraries on aeronautics in existence today. These 
facilities provide ready access to a source of technical 
information and specialized services of inestimable value 
to the aeronautical profession and the industry. 

Through such active interchange of information, the 
Institute services the technical needs of one of the 
world’s most exacting professional groups. Its only 
objective is the advancement of the arts and sciences 
of aeronautics. 
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IAS MEMBERSHIP 


To be elected to membership in the Institute of the 
Aeronautical Sciences is an honor and privilege. Ap- 
plicants are carefully graded upon the recommendations 
of members. They are then considered by a Member- 
ship Committee, and the new members are elected to 
those grades of membership to which their experience, 
qualifications, and contributions entitle them. 

An important function of the Institute has been, 
from its beginning, to give recognition to achievement 
in aeronautics and to encourage outstanding work in 
its related technical fields. The Institute honors 
those who have “‘attained a position of distinction and 
imade notable or valuable contributions in one of the 
aeronautical sciences or aeronautical engineering’’ by 
the annual presentation of Honorary Fellowship and 
Fellowship awards. 

It also presents various awards and certificates of 
citation to those individual pilots, engineers, and 
scientists who make the most notable contributions to 
the advancement of aeronautics, aviation medicine, 
and aerology each year. 

Since the Institute's membership is composed largely 
of those individuals and firms who have developed the 
aeronautical sciences to their present-day levels, the 
foremost privilege offered any member is the advantage 
of association, contact, and collaboration with such 
members in a mutuality of interests and purposes. 
Through national and local Section meetings, organized 
and supervised by the Institute, personal contacts and 
exchange of ideas are afforded to IAS members. 


IAS MEETINGS 


The Institute holds two general meetings annually, 
one in New York in January (4-5 days of Technical 
Sessions, plus the Honors Night Dinner) and one in Los 
Angeles in summer (4 days of Technical Sessions, plus 


field trips and a dinner). Other more specialized meet- 


ings are also scheduled. In 1956-1957 there were the 
following additional events: 


(1) CAI-IAS Joint International Meeting, Toronto, 
Ont., Canada, November 26-27, 1956. 

(2) Guided Missile Meeting and Inspection Trip, 
Holloman ADC and White Sands Proving 
Ground, N.M., November 19-20, 1956. 

(3) Twentieth Wright Brothers Lecture, Washington, 
D.C., December 17, 1956. 

(4) Twelfth Annual Flight Propulsion Meeting (with 
NACA), Cleveland, March 14-15, 1957. 

(5) National Conference on Aeronautical Electronics, 
jointly with IRE, Dayton, Ohio, May 13-15, 
1957. 

(4) National Telemetering Conference, jointly with 
AIEE and ISA, El Paso, Tex., May 27-29, 1957. 

(7) National Naval Aviation Meeting, San Diego, 
Calif., August 5-10, 1957. 


In addition to the IAS National Meetings, the 2S 
local Sections held over 275 technical meetings during 


the year. During the same period, our 75 Student 
Branches held some 460 meetings. 


IAS LIBRARY SERVICES 


Since its inception, the IAS has recognized the value 
of a comprehensive, up-to-date library to the aero- 
nautical engineer and scientist. Through the library, 
he has access to the vast body of aeronautical knowl- 
edge—the record of advances in the aeronautical sci- 
ences and the results of theoretical and experimental 
investigations. 

The IAS Library in New York maintains an extensive 
collection spanning many years of aeronautical research 
and development. More than 8,000 technical books, 
5,000 volumes of periodicals, and 50,000 reports are 
indexed and cataloged. An active acquisition program 
constantly brings in new publications from many coun- 
tries, in many languages. 
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Through a liberal circulation policy, many thousands 
of reports and periodicals, as well as books, are loaned 
without charge by mail each year to Individual and Cor 
porate Members. Photocopy facilities are available for 
those who need retention copies, and the Library's spe 
cialized reference tools provide access to literature on 
many subjects. 

A competent staff of editors and abstracters scans all 
current publications for prompt abstracting in the 
International Aeronautical Abstracts, Aeronautical 
Reviews, and Books sections of the AERONAUTICAL 
ENGINEERING REVIEW. Annually, these sections are 
cumulated into the AERONAUTICAL ENGINEERING INDEX. 

The Pacific Aeronautical Library in Los Angeles pro- 
vides its subscribers with interlibrary loan and reference 
services. It also issues a periodical and report index, 
available at cost to subscribers. 


{AS PUBLICATIONS 


In addition to its monthly technical periodicals, the 
AERONAUTICAL ENGINEERING REVIEW and the JOUR 
NAL OF THE AERONAUTICAL SCIENCES, the Institute 
publishes annually the AERONAUTICAL ENGINEERING 
CATALOG and the AERONAUTICAL ENGINEERING INDEX. 
It also publishes the Proceedings of special meetings. 

The REVIEW contains aeronautical news; papers on 
applied engineering and aircraft production; and ab- 
stracts of articles, reports, and new books. It includes 
International Aeronautical Abstracts, a special up-to- 
the-minute section of abstracts of the world’s litera 
ture, supported, in part, by a contract with the Air 
Force Office of Scientific Research of the ARDC. This 
monthly feature is now being translated into French 
and German for distribution through the European 
Office of ARDC throughout Western Europe. The 
JOURNAL publishes scientific papers on new research 
and developments in all fields applied to aeronautics. 
The CATALOG is a guide to the manufacturers of all air- 
craft and guided missile products. 


AERONAUTICAL 
ENGINEERING 
INDEX 
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Through the Sherman M. Fairchild Publication 
Fund, the IAS publishes specialized technical reports 
and selected preprints of papers presented at regular 
Institute meetings. 

A number of publications designed to advance student 
interest and knowledge in the Aeronautical Sciences 
have been issued by the IAS under the auspices of the 
Minta Martin Aeronautical Student Fund and the 
Giannini Film Library Fund. 


IAS BUILDINGS 


The IAS National Headquarters on Fifth Avenue, 
New York, houses the IAS libraries and museum col- 
lections, together with a staff to handle the Institute's 
many services. 

Western Headquarters in Los Angeles, coupled with 
the San Diego building, provide auditoriums, meeting 
rooms, libraries, and other conveniences desirable for 
the activities of any scientific society. The Technical 
Film Catalog (under the auspices of the ARDC) is 
housed in the San Diego facility. 
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IAS HONORS 


AND AWARDS 


Honorary Fellows 


Honorary Fellows shall be persons of eminence in aero- 
nautics and are elected by the Fellows and Honorary Fel- 
lows of the Institute residing in the United States. No 
more than one person residing in the United States, nor 
more than one person residing in a foreign country, may 
be elected as Honorary Fellow in any one year. 


J. Ackeret 

Joseph S. Ames (Deceased) 
Henry H. Arnold (Deceased) 
F. R. Banks 

Preston R. Bassett 

Frank W. Caldwell 

Ralph S. Damon ( Deceased ) 
Sir Geoffrey de Havilland 
Walter S. Diehl 

James H. Doolittle 

Donald W. Douglas 

Hugh L. Dryden 

W. F. Durand 

Sir Richard Fairey (Deceased ) 
Sir Wm. S. Farren 

Sir Roy Fedden 

Lester D. Gardner ( Deceased ) 
Leroy R. Grumman 

Harry F. Guggenheim 

Sir Frederick Handley Page 
J. C. Hunsaker 


Sir B. Melvill Jones 

J. H. Kindelberger 

George W. Lewis ( Deceased) 
Glenn L. Martin ( Deceased 
Peter G. Masefield 

George J. Mead (Deceased ) 
Clark B. Millikan 

J. H. Parkin 

J. Laurence Pritchard 

Sir David Pye 

Arthur E. Raymond 

Igor [. Sikorsky 

Sir Richard V. Southwell 
Sir Geoffrey Taylor 

Sir Henry Tizard 

Th. von Karman 

Charles C. Walker 

Edward Warner 

Orville Wright (Deceased) 
T. P. Wright 


The Octave Chanute Award 


This award was established by the Institute in 1939 to 
honor the memory of Octave Chanute, pioneer American 


aeronautical investigator, who died in 1910. 


It is pre- 


sented annually for a notable contribution made by a pilot 


to the aeronautical sciences. 


1939—Edmund T. Allen (Deceased) 


1940—Howard Hughes 

1941—Melvin N. Gough 

1942—Albert Lewis MacClain 

1943—William Henry McAvoy 

1944—Colonel Benjamin S. Kelsey 
1945—Robert T. Lamson and A. Elliott Merrill 
1946—Ernest A. Cutrell 

1947—Lawrence A. Clousing 

1948—Herbert H. Hoover ( Deceased) 
1949—Captain Frederick M. Trapnell 
1950—Commander Donald Bertram MacDiarmid 
1951—Lieutenant Colonel Marion E. Carl 
1952—John C. Seal 

1953—William B. Bridgeman 

1954—George E. Cooper 

1955—Major General Albert Boyd 

1956—A. M. Johnston 

1957—Lt. Col. Frank kK. Everest, Jr 


The John Jeffries Award 


Honoring the memory of Dr. John Jeffries, an American 
physician who, with Blanchard, the French balloonist, 
made the first aerial voyage across the English Channel in 
1785 and on a previous vovage made the earliest recorded 
scientific observation from the air, this award was es- 
tablished by the Institute in 1940 to give recognition to the 
importance to aviation of scientific endeavor in the field of 
medicine. Itis presented annually for outstanding contri- 
butions to the advancement of aeronautics through medical 
research. 


1940—Dr. Louis H. Bauer 

1941—Major Harry G. Armstrong 
1942—Dr. Edward C. Schneider 
1943—Brigadier General Eugen G. Reinartz 
1944—Air Marshal Sir Harold E. Wittingham 
1945—Commodore John C. Adams 
1946—Brigadier General Malcom C. Grow 
1947—Dr. J. Winfred Tice 

1948—Dr. W. Randolph Lovelace, II 
1949—Dr. Arnold D. Tuttle (Deceased) 
1950—Brigadier General Otis O. Benson, Jr. 
1951—Captain John R. Poppen 
1952—Lieutenant Colonel John P. Stapp 
1953—Captain Charles F. Gell 

1954—Dr. James P. Henry 

1955—Captain Wilbur E. Kellum 
1956—Ross A. McFarland 


The Robert M. Losey Award 


Established in 1940, this award honors the memory of 
Capt. Robert Moffatt Losey, a member of the Institute 
and a meteorologic officer of the Air Corps, who was killed 
at Dombas, Norway, April 21, 1940, while serving as an 
official observer for the U.S. Army. He was the first 
officer in the service of the United States to die in World 
War II, It is presented annually in recognition of out- 
standing contributions to the science of meteorology as ap- 
plied to aeronautics. 


1940—Henry Garrett Houghton, Jr. 
1941—Horace Robert Byers 

1942—Francis Wylton Reichelderfer 
1943—Lieutenant Colonel Joseph J. George 
1944—John Cary Bellamy 

1945—Major Harry Wexler 

1946—Carl G. Rossby 

1947—Colonel Benjamin G. Holzman 
1948—Paul A. Humphrey 

1949—William Lewis 

1950—Roscoe R. Braham, Jr. 

1951—Ivan R. Tannehill 

1952—Vincent J. Schaefer 

1953—Henry T. Harrison, Jr. 
1954—Hermann B. Wobus 
1955—Lieutenant Colonel Robert C. Bundgaard 
1956-—Ross Gunn 
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The Sylvanus Albert Reed Award 


The late Dr. S. A. Reed, designer of metal aircraft pro- 
pellers and a Founder Member of the Institute, made an 
endowment to the Institute in 1933 to provide an annual 
award to be presented for a notable contribution to the 
aeronautical sciences resulting from experimental or theo- 
retical investigations which have had a beneficial influ- 
ence on the development of practical aeronautics. The re- 
ctpient of this award 1s chosen by ballot of the American 
Honorary Fellows and Fellows of the Institute. 


1934—C. G. Rossby and H. C. Willett 
1935—Frank W. Caldwell 

1936—Edward Story Taylor 
1937—Eastman Nixon Jacobs 
1988—Alfred Victor de Forest (Deceased) 
1939—George J. Mead ( Deceased) 
1940—Hugh L. Dryden 

1941—Th. von Karman 

1942—Igor I. Sikorsky 

1943—Sanford A. Moss (Deceased) 
1944—Fred E. Weick 

1945—Charles S. Draper 

1946—Robert T. Jones 

1947—Galen B. Schubauer and Harold K. Skramstad 
1948—George W. Brady 

1949—George S. Schairer 

1950—Robert R. Gilruth 

1951—E. H. Heinemann 

1952—John Stack 

1953—Ernest G. Stout 


1954—Clark B. Millikan 
1955—H. Julian Allen 
1956—Clarence L. Johnson 


The Lawrence Sperry Award 


This award was endowed in 1936 by the sister and 
brothers of the late Lawrence Sperry, pioneer aviator and 
inventor, who died in 1923 at the age of 31. It ts pre- 
sented annually for a notable contribution made by a 
young man to the advancement of aeronautics. 


1936—William C. Rockefeller 
1937—Clarence L. Johnson 
1938—Russel C. Newhouse 
1939—Charles M. Kearns, Jr. 
1940—William B. Oswald 
1941—Ernest G. Stout 
1942—Edward C. Wells 
1943—William B. Bergen 
1944—William H. Phillips 
1945—Richard Hutton 
1946—Peter R. Murray 
1947—Commander Noel A. M. Gayler 
1948—Allen E. Puckett 
1949—Alexander H. Flax 
1950—Frank N. Piasecki 
1951—Robert C. Seamans, Jr. 
1952—Dean R. Chapman 
1953—Donald Coles 
1954—A. Scott Crossfield 
1955—Giles J. Strickroth 
1956-—-George F. Jude 


Wright Brothers Lecture 


The Wright Brothers Lecture is presented annually on 
December 17, the anniversary of the first airplane flight 
made by the Wright Brothers. It is endowed by the Ver- 
non Lynch Fund and was established in 1937. The Lec- 
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turers are distinguished aeronautical scientists from this 
country and abroad. 


B. Melvill Jones Flight Experiments on the Boundary 
Layer 

Turbulence and the Boundary Layer 

The Influence of Running Propellers on 
Airplane Characteristics 

Recent Fog Investigations 

New Pathways in Aeronautical Theory 

Flight Testing for Performance and 
Stability 


Hugh L. Dryden 
Clark B. Millikan 


Sverre Pettersen 
Richard V. Southwell 
Edmund T. Allen 


W. S. Farren Research for Aeronautics—Its Plan- 
ning and Application 
John Stack Compressible Flows in Aeronautics 


H. Roxbee Cox 
Th. von Karman 


British Aircraft Gas Turbines 

Supersonic Aerodynamics—Principles 
and Applications 

Low Drag and Suction Airfoils 

Research on Aircraft Propulsion Sys- 


Sydney S. Goldstein 
Abe Silverstein 


tems 

A. E. Russell Some Factors Affecting Large Trans- 
port Aeroplanes with Turboprop 
Engines 

William Bollay Aerodynamic Stability and Automatic 
Control 


P. B. Walker The Experimental Approach to Air- 
craft Structural Research 
Technical Trends in Air Transport 


The First Half-Century of Flight in 


William Littlewood 
Glenn L. Martin 


(Deceased ) America 
Bo Lundberg The Fatigue Life of Airplane Struc- 
tures 


R. L. Bisplinghoff Some Structural and Aeroelastic Con- 
siderations of High-Speed Flight 
Some Comments on Current Aviation 

Topics 


Sir Arnold Hall 


Minta Martin National Awards 


This award is presenied annually for the best technical 
papers given at IAS Regional Student Competitions. 


1955—David L. Cochran, Graduate Division 
Voight R. Hodgson, Undergraduate Division 
1956 —Ely S. Levinsky, Graduate Division 


Richard F. Weick, Undergraduate Division 


Water-Based Aviation Award 


This award honors the memory of Edwin C. Musick, 
pioneer of overseas air transport routes, who was killed on 
January 12, 1938, while in command of the first commer- 
cial flight from the United States to New Zealand for Pan 
American World \irways. It is presented annually for 
meritorious work in the design or operation of water-based 
aircraft leading to advances in performance or utility. 
Tt was established in 1956. 

The details of this new award were first announced at 
the IAS Honors Night Dinner en January 28, 1957. 
Coincidentally with this announcement, twelve of this 
nation’s leading figures were cited for their centributions 
as pioneers in water-based aviation: Capt. Walter S. 
Diehl, USN (Ret.); C. L. Egtvedt; Jerome C. Hunsaker; 
J. H. Kindelberger; B. V. Korvin-Kroukovsky; I. M. 
Laddon; Grover Loening; C. J. McCarthy; Capt. H. C. 
Richardson, USN (Ret.); Capt. C. H. Schildhauer, 
USNR (Ret.); I. 1. Sikorsky; and C. A. Van Dusen. 


1957—-John B. Parkinson 
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IAS MEMBERSHIP REQUIREMENTS 


Excerpts from By-Laws 


Article |—-Membership 


SECTION 1. All persons professionally engaged in the prac 
tice of the aeronautical sciences or in other work which contributes 
to the advancement of the aeronautical sciences shall be eligible 
in one of the grades of membership of the Institute. Consider 
ation in grading is given to professional education and experience, 
publications, academic position, membership in other scientific 
and engineering societies, record of aeronautical designs created 
and contributions to scientific knowledge. A Bachelor's Degree 
in science or engineering shall be considered the equivalent of four 
years of aeronautical experience. All applicants must sign, 
before admission, an agreement that they will conform to the 
Constitution, By-Laws, and Rules of the Institute. 


SECTION 5. A Fellow shall have been an Associate Fellow 
for one year or more and have attained a position of distinction 
in aeronautics. He shall have made notable and valuable con- 
tributions in one of the aeronautical sciences or in aeronautical 
engineering. Not more than ten Fellows residing in the United 
States and ten Fellows residing in foreign countries may be 
elected each year by vote of the Honorary Fellows and Fellows 
by secret mail ballot under rules prescribed by the Council 
Fellows shall be proposed and elected by the Honorary Fellows 
and Fellows of the Institute residing in the United States. A 
favorable vote of three-fourths of those voting shall be required 
for election. 


SECTION 6. An Associate Fellow shall have been engaged 
for not less than twelve years in the practice of the aeronautical 
sciences; and shall have been in responsible charge of important 
scientific or engineering work in aeronautics, or shall have done 
original work of outstanding character, or shall have otherwise 
made outstanding contributions to the aeronautical sciences 
Applicants for this grade shall be recommended by not less 
than four members of the Institute of whom two or more shall 
be Fellows or Associate Fellows. 


SECTION 7. MEMBERS shall be persons who have been 
engaged in professional work for at least eight years and have 
acquired a recognized standing in engineering, design, research, 
instruction, test flying, the application of the aeronautical 
sciences, or the technical development of the manufacture or 
operation of aircraft, aircraft power plants or other essential 
components or accessories of aircraft. To qualify for this grade 
applicants shall be recommended by not less than four persons 
of whom not less than two shall be members of the Institute. 


SECTION 8. _ Associates shall be persons engaged in the appli 
cation or development of aeronautics in administrative or other 
positions and who have acquired a recognized standing in aero 
nautics; or former Student Members who have been graduated 
and others engaged in scientific or engineering work in aero 
nautics or fields closely related to aeronautics. 


Applicants for 


this grade shall be recommended by not less than four persons of 
whom not less than two shall be members of the Institute 


SECTION 11. Student Members shall be undergraduate or 
graduate students attending those universities or schools where 
branches of the Institute have been organized. Student Mem- 
bers shall comply with, and be subject to, the Rules for Student 
Membership adopted by the Council. 


SECTION 14. Honorary Fellows, Fellows, Honorary Mem- 
bers, Associate Fellows and MEMBERS shall be entitled to vote 
at meetings of the Institute, if in good standing. Proxies au 
thorizing a voting member to vote for an absent member shall be 
signed by such absent member and shall be submitted to the 
Secretary in advance of the meeting for verification of the mem 
ber’s right to vote. 


Article II—Dues 


SECTION 1. An entrance fee of $10.00 shall be payable 
election to the grades of Associate, 


on 
MEMBER or Associate 
Fellow, except that no entrance fee shall be payable by an appli 
cant residing permanently outside the United States and Canada 
or by a Student Member applying, within the prescribed time 
limit, for admission as an Associate. 


SECTION 2. The annual dues shall be: 


Fellows 


$15.00 
Associate Fellows $15.00 
MEMBERS $15.00 
Associates over age 28 $15.00 
Associates under age 28 $ 7.00 
Student Members None 


Dues shall include, except for Student Members, subscription 
to the AERONAUTICAL ENGINEERING REVIEW. Student Members 
may subscribe for the REvIEw at one-half the regular subscrip- 
tion rate. All members of the Institute residing in the United 
States and Canada may subscribe for the JOURNAL OF THE 
AERONAUTICAL SCIENCES at a special rate set by the Council. 


For members residing permanently outside the United States 
and Canada annual dues shall be $10.00 in all grades and shall 
include subscription to the AERONAUTICAL ENGINEERING REVIEW 
and the JOURNAL OF THE AERONAUTICAL SCIENCES. 


Beginning on the first of October next following his 28th birth 
day dues of an Associate shall be the same as those of all other 
elective grades. 


A reinstatement fee of $10.00 shall be payable upon reinstate- 
ment of former members who had been dropped for nonpayment 
of dues. 


Honorary Members 


Allan D. Emil 


Harry F. Guggenheim 


Director, National Bureau of Standards 


Chief, Office of Naval Research 


Deputy Chief of Naval Operations (Air) 


Chief, Bureau of Aeronautics 
Secretary of the Air Force 
Director, NACA 

Chairman, Civil Aeronautics Board 
Under Secretary of the Air Force 
Secretary of Defense 


Assistant Secretary of the Navy for Air 
Deputy Chief of Staff, Development, USAF 


Administrator, Civil Aeronautics Administration 


Chief, U.S. Weather Bureau 
Chief of Staff, USAF 


A. V. Astin 

Rear Adm. Rawson Bennett, Il, USN 
Vice Adm. W. V. Davis, Jr., USN 
Rear Adm. Robert E. Dixon, USN 
James H. Douglas 

Hugh L. Dryden 

James R. Durfee 

Malcolm A. Maclntyre 

Neil H. McElroy 

Garrison Norton 

Lt. Gen. Donald L. Putt, USAF 
James T. Pyle 

F. W. Reichelderfer 

Gen. Thomas D. White, USAF 


Benefactors 
E. E. Aldrin John P. V. Heinmuller 
Hart O. Berg (Deceased) Alexander Klemin (Deceased) 
W. A. M. Burden Paul Kollsman 
E. L. Cord Bella C. Landauer 
Donald W. Douglas William Landauer 
Allan D. Emil Grover Loening 
Sherman M. Fairchild Edmund C. Lynch (Deceased) 
Sir Richard Fairey (Deceased) F. W. Magin 
_H. Fleet Glenn L. Martin (Deceased) 
Lester D. Gardner (Deceased) George J. Mead (Deceased) 
Florence Guggenheim (Deceased) S. A. Reed (Deceased) 
arry F. Guggenheim Laurance S. Rockefeller 
D. Hanscom Edward Warner 


Grades are identified by color scheme as follows: 


Grade 


HF and F 
AF 

M 

A 
Student 


Field 


Gold 
Black 
Silver 
Black 
White 


Airfoil 
Black 
Gold 
Black 
Silver 
Silver 
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IAS Fellows and 


Associate Fellows 


Fellows 


Ira H. Abbott 

John D. Akerman 

E. E. Aldrin 

H. Julian Allen 
Milton B. Ames, Jr. 
Harry G. Armstrong 
Karl Arnstein 

J. L. Atwood 


Carl F. Baker 
Paul S. Baker 
Ralph S. Barnaby 
Wellwood E. Beall 
Myron G. Beard 
Rex B. Beisel 

G. M. Bellanca 
William B. Bergen 
Don R. Berlin 
Henry A. Berliner 
Carlton Bioletti 
Maurice A. Biot 
Raymond L. Bisplinghoff 
William Bollay 
Calvin M. Bolster 
B. C. Boulton 
Albert Boyd 
George W. Brady 
Lyman J. Briggs 
Lars Brising 

W. G. Brombacher 
William G. Brown 
J. M. Burgers 
Edward F. Burton 


Kenneth Campbell 
Victor E. Carbonara 
Mario Castoldi 
George F. Chapline 
Charles H. Chatfield 
Benjamin W. Chidlaw 
Allan Chilton 

Francis H. Clauser 
A. R. Collar 

Franklin R. Collbohm 
Philip A. Colman 
Charles H. Colvin 

A. T. Colwell 
Emerson W. Conlon 
L. P. Coombes 

Sir H. Roxbee Cox 
John W. Crowley, Jr. 


Kenneth S. M. Davidson 
Luis de Florez 

Smith J. DeFrance 

J. P. Den Hartog 

Leo J. Devlin 

Robert R. Dexter 

Fred N. Dickerman 
George H. Dowty 

C. Draper 

Louis G. Dunn 


William K. Ebel 
C. L. Egtvedt 


A. Fage 

Sherman M. Fairchild 
Antonio Ferri 

Frank W. Fink 
Fredric Flader 

R. A. Frazer 

Charles Froesch 

Jack Frye 

Garland Fulton 

C. C. Furnas 


Guiseppe Gabrielli 
Rudolph F. Gagg 
Richard C. Gazley 
Michael E. Gluhareff 
Sidney Goldstein 

Sir A. Gouge 

Melvin N. Gough 
John J. Green 


Robert L. Hall 

Harold R. Harris 

R. M. Hazen 

Edward H. Heinemann 
S. D. Heron 

Hall L. Hibbard 

L. S. Hobbs 

Harold D. Hoekstra 
Nicholas J. Hoff 

Paul E. Hovgard 


John J. Ide 
Robert Insley 


C. L. Johnson 

S. Paul Johnston 
Robert T. Jones 
William P. Jones 


J. Kampe de Feriet 
Carl Kaplan 

J. Kaplan 
Alexander Kartveli 
Benjamin S. Kelsey 
Paul H. Kemmer 
Carlton Kemper 
Otto E. Kirchner 
Arthur L. Klein 

W. B. Klemperer 
Paul Kollsman 
Otto C. Koppen 

B. V. Korvin-Kroukovsky 
S. M. Kraus 
Arnold M. Kuethe 


I. M. Laddon 

E. S. Land 

Jerome Lederer 

John G. Lee 

John C. Leslie 

Hans W. Liepmann 
Charles A. Lindbergh 
William Littlewood 
Grover Loening 
Albert E. Lombard, Jr 
T. C. Lonnquest 

F. A. Louden 

W. Randolph Lovelace, II 
Bo Lundberg 

Eugene E. Lundquist 
W. G. Lundquist 
Harold Luskin 


R. D. MacCart 
John R. Markham 
W. Lockwood Marsh 
Erle Martin 

George C. Martin 
Wm. H. McAvoy 

C. J. McCarthy 

J. S. McDonnell 


John K. Northrop 
Arthur Nutt 


Shatswell Ober 
Robert R. Osborn 
W. Bailey Oswald 


George A. Page, Jr. 
G. N. Patterson 

F. W. Pennoyer, Jr. 
Courtland D. Perkins 
Kendall Perkins 
Frank N. Piasecki 
Edward M. Powers 
Perry W. Pratt 

Allen E. Puckett 
Donald L. Putt 


Manfred Rauscher 

F. W. Reichelderfer 
Elliott G. Reid 

H. J. E. Reid 

Richard V. Rhode 
Dimitri P. Riabouchinsky 
Raymond H. Rice 
Lawrence B. Richardson 
Russell G. Robinson 

J. A. Roché 

Lewis A. Rodert 

L. Eugene Root 

C. E. Rosendahl 
Addison M. Rothrock 
Norbert E. Rowe 

A. J. Rowledge 

Maurice Roy 

A. E. Russell 

J. S. Russell 


George S. Schairer 
Herman Schlichting 
Edgar Schmued 
Galen B. Schubauer 
F. Schultz-Grunow 
William T. Schwendler 
S. Scott-Hall 

W. R. Sears 

E. E. Sechler 

Francis R. Shanley 
Edward R. Sharp 
Igor Alexis Sikorsky 
Abe Silverstein 

C. Richard Soderberg 
Selden B. Spangler 
Elmer A. Sperry, Jr. 
John Stack 

Robert M. Stanley 
H. Guyford Stever 
Ernest G. Stout 


C. Fayette Taylor 
Edward S. Taylor 
Philip B. Taylor 
Th. Theodorsen 
F,. L. Thompson 
T. E. Tillinghast 
S. Timoshenko 


Ralph H. Upson 


J. Parker Van Zandt 
Sir Alliott Verdon-Roe 
J. G. Vincent 

Walter G. Vincenti 


Frank L. Wattendorf 
P. V. H. Weems 


Fred E. Weick 
Edward C. Wells 
John B. Wheatley 
H. E. Wimperis 
Carlos Wood 
Donald H. Wood 


John E, Younger 


Stephen J. Zand 
Charles H. Zimmerman 


Associate Fellows 


Burnham Adams 
Nicholas Alexander 
Heraclio Alfaro 
Fred C. Allen 

Hugh E. Allen 
Joseph W. Allen 
George A. Allward 
Peter Altman 
Eduard Amstutz 
Robert Anderson 

A. A. Andrake 
Douglas G. Andreoli 
Norman C. Appold 
Winfield H. Arata, Jr 
A. Francis Arcier 
Frank L. Argall 
Arthur M. Ariessohn 
Albert A. Arnhym 
Alison M. Arnold 

J. Elwood Arnold 
Lee Arnold 

Milton W. Arnold 
B. N. Ashton 
Thomas Assicurato 
Edgar H. Atkin 
John S. Attinello 

F. W. Austin 

O. Goran Axell 


Adolf Baeumker 

A. A. Bage 

Walter G. Bain 
Eugene F. Baird 
W.R. G. Baker 

A. M. Ballantyne 
William F. Ballhaus 
Joseph Earl Barfoot 
David T. Barish 
Walter H. Barling 
H. W. Barlow 

D. P. Barnard 

M. V. Barton 

E. L. Bass 

Samuel B. Batdorf 
Robert E. Bateman 
Mortimer F. Bates 
K. F. Bauch 
Chester R. Bauer 
C. H. Baxley 

Ralph L. Bayless 
Ralph R. Beal 

Guy E. Beardsley, Jr 
Peter A. Beck 

John V. Becker 
Joseph G. Beerer 
Stanley A. Bell 
Welcome W. Bender, Jr 
Dwight H. Bennett 
J. A. J. Bennett 

E. G. Benoit 

A. G. Berg 

Emric W. Bergere 
Roland C. Bergh 
Norman R. Bergrun 
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Alfred S. Niles 


Samuel M. Berkowitz 
Irving Berler 
Frederic A. Berry 
Paul F. Bikle 

k. B. Bingham 
Alan G. Binnie 
John D. Bird 
Raymond A. Bittner 
William J. Blatz 
Raymond C. Blaylock 
William M. Bleakney 
Philip G. Blenkush 
Rene M. Bloch 
Martin Bloom 

Earl E. Blount 

R. W. Bockius 
Bruno A. Boley 

A. F. Bonnalie 

J. G. Borger 

R. L. Bortner 

W. V. Boughton 
Innes Bouton 

H. L. Bowers 
Richard G. Bowman 
E. Boxer 

R. F. Bradley 

John Brahtz 
Erwin F. Branahl 
R. S. Brannin 
Gerhard W. Braun 
Paul H. Bremer 

E. I. Bricker 

Edgar P. Bridgland 
R. A. C. Brie 
James L. Brierton 
Harold G. Brilmyer 
S. L. Britton 
Robert Brodsky 

B. G. Bromberg 

A. R. Brooks 
Charles F. Brooks 
James N. Brough 
H. J. Brow 

Albert D. Brown 

F. N. M. Brown 
Sheldon W. Brown 
W. Byron Brown 
Kenneth A. Browne 
Douglas M. Bruce 
Louis Bruchiss 
Elmer F. Bruhn 

M. A. Brull 
Edmond A. Brun 
Robert P. Brush 
Guy L. Bryan, Jr. 
Richard S$. Buck 
Frank E. Buckell 
L. A. Bullard, Jr. 
Robert O. Bullock 
Neil Burgess 
Vincent J. Burnelli 
Paul J. Burr 
Kenneth L. Burroughs 
Adolph Burstein 
Gerald A. Busch 
Rudi P. Buschmann 
Adolf Busemann 
John P. Butterfield 
Horace R. Byers 


V. Cadambe 
Edmund B. Cairns 
John G. P. Callahan 
Harris S. Campbell 
Paul A. Campbell 

A. C. Campbell-Orde 
A. J. Carah 

Russell M. Carlson 
Thomas D. R. Carrell 
L. F. Carter 

Charles O. Cary 

G. P. Casiraghi 

A. G. Cattaneo 
Lester S. Chambers 
M. E. Chandler 
Chieh Chien Chang 
Dean R. Chapman 
Frederick Charavuy 
Joseph V. Charyk 
George B. Chesley 


P. A. Chieri 

E. R. Child 

C. W. Chillson 

Josef K. Chmel 
Charles H. Christenson 
Lewis M. Churbuck 
James D. Church 

A. Ciffrin 

M. Zbyslaw Ciolkosz 
Charles C. Clark 
John Russell Clark 
Christopher Clarkson 
Milton Clauser 
Walter C. Clayton 
William A. Clegern 
Gerhardt C. Clementson 
Frank A. Cleveland 
Lawrence A. Clousing 
Charles F. Coe 
Clarence B. Cohen 
Benedict Cohn 
Franklyn B. Cole, Jr. 
John H. Collins, Jr. 
Milford E. Collins 
Philip R. Compton 
H. G. Conway 

Frank R. Cook 
George E. Cooper 
Stanley Corrsin 
Blake W. Corson, Jr. 
Edgar M. Cortright 
Oliver H. Cote, Jr. 
Garrett C. Covington 
Donald D. Cox 
James A. Crabtree 
Laurence C. Craigie 
Luigi Crocco 

Albert R. Crocker 
Val Cronstedt 

Jerry W. Cummings 
W. Czerwinski 


Jerzy Dabrowski 
Elliot Daland 

Paul H. Dane 

Peter W. D’Anna 
Robert A. Darby 
Ward F. Davidson 
Handel Davies 

Don D. Davis, Jr. 
Frank W. Davis 

Carl de Ganahl 

Hugh De Haven 
Richard C. Dehmel 
Richard D. De Lauer 
Bruce Del Mar 

Ezio P. DeLorenzi 
Marvin C. Demler 
Paul H. Denke 
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Solar Aircraft Company, San Diego, Calif. 

Mid-West Plant: Des Moines, Iowa 

Branch Offices: New York, N.Y.; Chicago, IIl.; 
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Four thousand Student Members of the [AS are served by the activities of Student Branches functioning in 
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AND 


AIRCRAFT 
MISSILE CONTROLS 


The components shown here are but a small cross-section of the entire range of products 
we design and manufacture. Many variations of these units have been created to suit | 


specific requirements. A large part of our design effort is also devoted to the development 
of complete control systems having outstanding performance and reliability. 


We invite you to discuss your present and future requirements on components or control 
systems with our engineering staff. Data sheets for current models are available. Please 


direct your inquiry to our plant at Danbury, Connecticut. 


High Temperature (650° F.) 

PRESSURE SWITCH, Type 6576 

CONSTRUCTION: All-welded stainless steel. 
Precision stacked-capsule sensing element. 
TEMPERATURE RANGE: —65° F. to 650° F. 
ADJUSTMENT RANGE: 20 to 75 psia. RESET VALUE: 
2 psi. CONTACTS: 1 amp inductive snap action. 
DIMENSIONS: Diameter 114”; length 312”. 


After Burner Fuel Control, Type 141RL37 


Schedules afterburner fuel flow as a func- 
tion of compressor discharge pressure ab- 
solute. Unique dual poppet design maintains 
constant pressure drop across the metering 
poppet; makes fuel flow a linear function 
of metering poppet lift. External adjust- 
ments permit slope and zero-shift altera- 
tions of flow versus compressor discharge 
pressure curve. RATED FLOW: 3,500 to 35,000 
Ibs/hr. 


“VAPOFLASH” Temperature Measuring Probe 


Differential 
PRESSURE SWITCH, 
Type 6580 


DIFFERENTIAL ADJUSTMENT RANGE: 4” to 
125” of water. SYSTEM PRESSURES: up to 
60 psi. RESET VALUE: 1” to 3” of water 
(proportional to operating point). 
EXTERNAL ADJUSTMENTS: Separate ad- 
justment of operating point and re- 
set value. Alternate style provides 
two adjustable operating points with 
fixed reset values. 


Dual Hydraulic Pressure Gauge, Type 6966 
Dual hydraulic pressure indication 
within envelope normally occupied 
by single indicator. DIAL SIZE: 17%”. 
Instant recognition of system condi- 
tion—pointers horizontal denote full 
pressure. No translation. No reading 
of figures. Safety blow-out disc be- 
hind panel. 


t> * 
= 


PRESSURE SWITCH (High Vibration), Type 6885 


Integral vibration isolation. External ad- 
justment doubly locked. Small physical 
size. Airframe, missile, rocket applications. 
OPERATING RANGES: 1 to 800 psi. SYSTEM PRES- 
SURES: 5 to 3,000 psi. Available in single and 
dual assemblies, and in absolute pressure 
sensing model. 


Rotary Torque Booster, Type 141F12 

Controls fuel or hydraulic pressure to apply 
high level output force in response to low 
level input force. May be inserted in me- 
chanical control linkage to reduce pilot 
effort. 8 to 1 torque amplification. Simple 
mechanical design. Poppet operated—not 
sensitive to dirt clogging. Output shaft will 
accept 112° misalignment. Inherently stable. 


A high temperature measuring element intended 
primarily for gas turbine applications. Provides 
Fcer proportional pneumatic output for 100° F. change 
Oak in gas temperature. Connection of several units in 
parallel for averaging permits control of exhaust 
Ener gas temperatures by variation of exhaust nozzle 
Vai area, afterburner fuel flow, main engine fuel flow, 
or other dependent variable. OPERATING RANGES: 1,000‘ 

Staff to 1,500° F. 
Mai Alternate style (Vapoflash Thermal Switch) pro- 
vides actuation of electrical contacts within the 
Univ range of 1,000° to 1,500° F. { 


Pneumatic Exhaust Nozzle Actuator, Type 141F14 


Actuators are spaced equally around the tail pipe of a turbojet engine. 
Use compressor discharge pressure directly to position the exhaust 
nozzle. Actuator tandem four-piston design provides very high forces 
within small cross-sectional area. Synchonizing valves act to equalize 
i position of driving points around exhaust nozzle. EACH ACTUATOR: 5,000 
lbs. force with air at 200 psi. INLET AIR TEMPERATURE: 935° F. max. 
BORE: 3”. BARREL LENGTH: 31.5”. MATERIALS: Stainless steel, bronze. 
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| MANNING, MAXWELL & MOORE, INC. 
AIRCRAFT PRODUCTS DIVISION * DANBURY, CONNECTICUT * INGLEWOOD, CALIFORNIA 


M OUR AIRCRAFT PRODUCTS INCLUDE: TURBOJET ENGINE TEMPERATURE CONTROL AMPLIFIERS °* ELECTRONIC AMPLIFIERS 
— PRESSURE SWITCHES FOR ROCKETS, JET ENGINE AND AIRFRAME APPLICATIONS °* PRESSURE GAUGES 

TRADE MARK 

THERMOCOUPLES * HYDRAULIC VALVES * JET ENGINE AFTERBURNER CONTROL SYSTEMS. 
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E CALIFORNIA INSURANCE COMPANY 
AVIATION CENTENNIAL INSURANCE COMPANY 


COLUMBIA CASUALTY COMPANY 

COMMERCIAL INSURANCE COMPANY OF NEWARK, N. J. 
COMMERCIAL UNION ASSURANCE COMPANY, LTD. 
COMMERCIAL UNION FIRE INSURANCE CO. OF N. Y. 
CONTINENTAL INSURANCE COMPANY 

FEDERAL INSURANCE COMPANY 

THE FIDELITY AND CASUALTY COMPANY OF NEW YORK 
FIDELITY-PHENIX FIRE INSURANCE COMPANY 

FIREMAN’S FUND INDEMNITY COMPANY 

FIREMAN’S FUND INSURANCE COMPANY 

FIREMEN'S INSURANCE COMPANY OF NEWARK, NEW JERSEY 
FULTON INSURANCE COMPANY 

GENERAL ACCIDENT FIRE AND LIFE ASSURANCE CORP., LTD. 
GLENS FALLS INSURANCE COMPANY 


HANOVER FIRE INSURANCE COMPANY 

HOME FIRE AND MARINE INSURANCE COMPANY 

LAW UNION & ROCK INSURANCE CO., LTD. 

LONDON ASSURANCE (MARINE) 

THE LONDON & LANCASHIRE INSURANCE CO., LTD. 

MARINE INSURANCE (O., LTD. 

MERCHANTS FIRE ASSURANCE CORPORATION 

MERCHANTS INDEMNITY CORPORATION OF NEW YORK 

THE METROPOLITAN CASUALTY INSURANCE COMPANY OF NEW YORK 
MILWAUKEE INSURANCE COMPANY OF MILWAUKEE, WISCONSIN 
NATIONAL-BEN FRANKLIN INSURANCE COMPANY OF PITTSBURGH, PA. 
NATIONAL SURETY CORPORATION 

NIAGARA FIRE INSURANCE COMPANY 

THE OCEAN ACCIDENT AND GUARANTEE CORPORATION, LTD. 
PALATINE INSURANCE COMPANY, LTD. 

POTOMAC INSURANCE COMPANY OF THE D. OF C. 

SAFEGUARD INSURANCE COMPANY 

SEA INSURANCE COMPANY, LTD. 

UNION ASSURANCE SOCIETY, LTD. 

VIGILANT INSURANCE COMPANY 


HOME OFFICE + 90 JOHN STREET » NEW YORK 38, NEW YORK 
Branches: ATLANTA * CHICAGO + KANSAS CITY + DALLAS + LOS ANGELES * SAN FRANCISCO 
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TITANIUM ON TOP 


in medium-high temperature range 


Today’s most popular titanium alloy, MST 6AI-4V, 
excels all other metals in strength to density ratio 
through 900°F. At room temperature, considering only 
strength, a part made of this alloy need have only 60°; 


of the weight of the equivalent part in stainless steel. 


Performance for extended times at elevated tempera- 
tures is likewise good. In typical creep tests, with 1°; 
permanent deformation allowed, MST 6AI1-4V alloy 
shows 100,000 psi allowable stress at 750°F for 1 hour; 
77,000 psi at 100 hours; 65,000 psi at 1000 hours. 


Meanwhile new alloys extending the elevated tempera- 
ture usefulness of titanium—to as high as 1000°F—are 
now emerging from the laboratory into production. 


Write Dept. D106 for copy of‘*Titanium Alloy Properties” 


SELECTION GUIDE TO MST ALLOYS 


Typical Mechanical Properties of Annealed Titanium and its Alloys 


Ultimate 
Tensile Yield Elonga- 
Form Strength, Strength, — tion 


psi psi % 
COMMERCIALLY PURE 
TITANIUM 


(3 different strength levels) 
TITANIUM ALLOYS 


Sheet, Bar 85,000 65,000 23 
Sheet, Bar 100,000 80,000 20 


MST 6AI-4V 
Bar 140,000 130,000 15 
Age hardened (1) 165,000 155,000 12 
Age hardened (2) ....... Bar 180,000 165,000 10 
Annealed. ... Sheet 140,000 125,000 12 
Bar 150,000 140,000 14 
(1) 1650°F—1 hour—WQ; 1100°F—2 hours—AC WQ—Water Quench 
(2) 1700°F—1 hour—WQ; 1000°F—8 hours—AC AC—Air Cool 


* Values for 1” on bar and 2” on sheet 


MALLORY SHARON 


MALLORY-SHARON TITANIUM CORPORATION: NILES.OHIO 


Producers of titanium and titanium alloy sheet, strip, plate, rod, bar, billets 
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Silver Spring, Md. 
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Pasadena, Calif 
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(A), Elec. Engr., U.S. NOTS 
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(M), Aerodynamicist, 
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an idea is the solution to every problem 


Decker Aviation is a company of ideas. 


Not long ago, for example, Decker 
took the idea of an ionization transducer 
and brought the idea to reality ... then 
used it imaginatively to solve pressing 
problems in any number of far flung 
fields. 


In medicine, Decker applied the trans- 
ducer to the improvement of such basic 
instruments as the plethysmograph .. . 
giving medical researchers a new magni- 
tude of sensitivity in their explorations. 

For geophysical research, Decker 
ideas made possible instrumentation 
that, mounted in the nose of an Aerobee- 
Hi rocket reaching an altitude of 125 
miles, continuously and accurately meas- 
ured both ram and ambient atmospheric 


pressures at speeds in excess of a mile 
per second. 

Applying new ideas to the micrometer 
comparator, Decker gave the production 
line an instrument for measuring an ob- 
ject without physical contact to within a 
few millionths of an inch. 

All the examples listed on this page 
hardly begin to show the extent of 
Decker accomplishments. For one prob- 
lem after another, we have found the 
idea .. . developed it into a solution . 
built prototypes ... even manufactured 
finished instruments. 


We would honor an opportunity to 
evaluate your problems. Our ideas may 
very well be their solution. 


DECKER AVIATION CORPORATION 


Philadelphia, 25 
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BOWMAN, James S., Jr. (A), Aero. Res. Engr., 
NACA, Langley Field, Va. Mail: Old 
Landing Rd., Yorktown, Va. 

BOWMAN, John C. (A), Res. Gr. Engr., Ryan 
Aero. Co., San Diego, Calif. Mail: 3529 
Hugo St., San Diego 6, Calif. 

BOWMAN, Kenneth K. (M), Cons., Op. Res. & 
Synthesis, G-E Co., New York, N.Y. Mail: 
41 Northwoods Rd., Stamford, Conn 

BOWMAN, Richard G. (AF), Ch. Engr., Produc- 
tion & Exp Oy Republic Aviation Corp., 
Farmingdale, N.Y Mail: Remsen’s Lane, 
RFD 1, Oyster Bay, N.Y 

BOWMAN, 2nd Lt. Robert M., USAF (A), 
Stud. P ilot, 8768 S. Harvard Blvd., Los Angeles 
47, Calif 

BOWMAN, Robert W. (A), Struc. Engr., Ryan 
Aero. Co., San Diego, Calif Mail: 3360 
Harbor View Dr., San Diego 6, Calif 

BOWMAN, Willis S., Jr. (A), Ch., Aero. Science, 
N. Am. Aviation, Inc., Columbus, Ohio Mail: 
260 Fairway Dr., Columbus 14, Ohio.’ 

BOWSER, James W. (M), Instrumentation 
Engr., Lockheed Acft. Corp., Burbank, Calif 
Mail: 2540 Orange Ave., La Crescenta, Calif. 

BOWTON, James Russell (A). Sales Engr., 
Ceco Steel Prod. Corp., Detroit, Mich. Mail: 
1100 Linden, Dearborn, Mich 

BOWYER, James M., Jr. (M), Sr. Thermo- 
dynamics Engr., Convair, Div. of Gen Dy- 
namics Corp., San Diego, Calif Mail: 3603 
Lotus Drive, San Diego 6, Calif 

BOX, L. (A), Canadair Rep., Canadair Ltd., 
Montreal, Can Mail: Douglas Acft. Co., 
Location A2-260, Santa Monica, Calif 

BOXER, Emanuel (AF), Hd., Supersonic Com- 
pressor Sect., NACA, Langley Field, Va 
Mail: 128 Braddock Rd., Hampton, Va. 

BOYAJIAN, Ara Martin (A), Sr. Devel. Test 
Engr., Hamilton Standard Div., UAC, Windsor 
Locks, Conn Maul: Day St. Extension, 
Newington 11, Conn 

BOYCE, Frank J. (A), 2524 E. 2nd St., Long 
Beach, Calif 

BOYCE, | onl E. (M), Com. Sales Mgr., Lock- 
heed Acft Corp., Burbank, Calif 

BOYD, Maj. Gen. Albert, USAF (IF), Deputy 
Cdr., Wpn. Syst., Hq. ARDC, Box 1395, 
Baltimore 3, Md 
OYD, Arden F. (A), 10226 10th Ave., Ingle- 
wood, Calif. 

BOYD, Donald Stewart (A), Design, Temco Acft. 
Corp., Dallas, Tex. Mail: 2305 Piedmont, 
Irving, Tex 

YD, J. R. (M), 2421 W. Wash. Blvd., Venice, 
if 


Cali 

BOYD, Keith E. (A), Engr., Marquardt Acft 
Co., Van Nuys, Calif. Mail: 13912'/2 Oxnard 
St., Van Nuys, Calif 

BOYD, Thomas R. (M), Proj. Engr., Shakeproof 
Div., Ill. Tool Works, Chicago 39, Ill. Mail: 
1409 Brophy, Park Ridge, Ill 

BOYD, Col. William E., USAF (M), Deputy 
Comdr., 11th Air Div. (Defense), USAF 
Mai: WHgqs. 11th Air Div. (Def.), Box 501, 
APO 731, Seattle, Wash 

BOYER, Donald G. (A), Assoc. Des. Engr., Con 
vair-Astronautics, San Diego, Calif 

BOYER, Lt. Keith D., USN (A), U.S. Naval 
Postgrad. School, Monterey, Calif 

BOYER, Luther J. (M), Ch. of Fit. Test Engrg., 
Chance Vought Acft., Inc., Dallas, Tex. Maal: 
1630 Kessler Pkwy., Dallas 8, Tex 

BOYKIN, J. Arthur, Jr. (M), Tech. Dir. for Acft., 
USAF, Hq. ARDC, W-P AFB, Dayton, Ohio 
Mail: 573 Lohnes Drive, Fairborn, Ohio 

BOYLE, Thomas E. (A), Assoc. Aero. Engr., 
Convair, San Diego, Calif 

BOYLES, Richard Q. (M), Sr. Acft. Des. Engr 
Lockheed Acft. Corp., Marietta, Ga 

BOZAJIAN, John M. (M), Mbr., Tech. Staff, 
Guided Msl. Labs., Hughes Acft. Co., Culver 
City, Calif Mail: 10608 Sth Ave., Ingle 
wood 4, Calif 

BRAASCH, Herman L. (M), Ch, Acft. Proj 
Engrg. Div., Ryan Aero. Co., San Diego, Calif. 
Matl: 4850 Taltee Dr., La Mesa, Calif 

BRABAZON of TARA, The Rt. Hon. Lord (M), 
Pres., Royal Aero Club; Chm., Air Registra 
tion Bd.; Pres., Helicopter Assn. of G.B., 20 
Berkeley Sq., London W.1., England 

BRABSON, William H., Jr. (A), Action Officer, 
Army Acft. & Airborne Br., Office Ch. R&D, 
U.S. Army, Pentagon, Wash. 25, D.C Mail: 
2311 Surrey Ln., Falls Church, Va 

BRACHA, Vincent J. (M), Ch. Proj. Engr. Acft 
Maint. Engrg., Hq., Air Def. Comd., Ent 
AFB, Colo., Springs, Colo 

BRACKA, Bruno W. (A), Des. Engr., Convair, 
Div. of Gen. Dynamics, San Diego, Calif 
Maitl: 1918 Guizot St., San Diego 7, Calif 

BRACKIN, Harl V., Jr. (M), Engrg. Designer 
“B,” Boeing Airplane Co., Seattle, Wash. 
Mail: 3001 W. 75th St., Seattle 7, Wash 

BRADDOCK, Donald E. (A), Prod. Engr., 
Chrysler Operated Naval Ind. Reserve Aecft 
Plant, Detroit, Mich Mail: 29865 Lahser 
Rd., Birmingham, Mich 

BRADFIELD, Ganey W. (M), Sr. Design Engr., 
Convair, Div. of Gen. Dynamics Corp., Ft. 
Worth, Tex Mail: 3813 Spurgeon, Ft. Worth, 
Tex 

BRADFIELD, Walter S. (M), Convair, Scientific 
Res. Lab., 3595 Frontier St., San Diego 10, 


Calif 

BRADHAM, Robt. W. (M), Aero. Engr., Propul- 
sion Advance Design, Fairchild Acft. Div., 
Hagerstown, Md. Mail: 2128 Hillandale 
Rd., Hagerstown, Md 


BRADLEY, Edward P. (A), Aerodynamicst, 
McDonnell Acft. Corp., St. Louis 3, Mo. 
Mail: 714 Boschert Dr., St. Charles, Mo 

BRADLEY, Fred E. (M), Loads Engr., Heptr. 
Engrg. Div., McDonnell Acft. Corp., St. Louis 
Mo Mail: 316 S. Marguerite, Ferguson 21, 
Mo 

BRADLEY, Olin Howard (A), Fit. Test Engr., 
Convair, Ft. Worth, Tex. Mail: RFD 1 
Granbury, Tex 

BRADLEY, Richard F. (AF), Mgr., Aviation Div 
Standard Oil Company of Calif., 225 Bush St 
San Francisco 20, Calif 

a Richard Gordon, Jr. (A), Grad 
Stud., Ga. Inst. of Tech., Atlanta, Ga Vail: 
Box 8, Adairsville, Ga 

BRADLEY, Maj. Richard W. (M), ARDC Engr. 
Rep., Box 1054, McClellan AFB, Calif 

BRADY, A. Edward (A), 3061 Luna Ave., San 
Diego 17, Calif 

BRADY, George W. (I Pres. Staff, Spl. Engrg 
Assignments, Curtiss-Wright Corp., Wood 
Ridge, N. J Vail 11 Elston Rd., Upper 
Montclair, N. J 

BRADY, W. Gordon (A), Assoc. Res. Engr., 
Cornell Aero. Lab., Inc., Buffalo, N.Y Mail: 
44 Pryor Ave., Tonawanda, N.Y 

BRAHAM, William Edward (M), Dir. of Plans & 
Programs, Zenith Plastics Co., Gardena, Calif 

BRAHTZ, John F. (AI Assoc. Prof., Univ. of 
Calif., Los Angeles 24, Calif. Mail: 404 San 
Vicente Blvd., Santa Monica, Calif 

BRAJNIKOFF, George B. (M), Engrg. Specialist, 
Res., N. Am. Aviation, Inc., Los Angeles, Calif. 


Mail: 15911 $ Grammercy Pl., Gardena, 
Calif 

BRAM, Robert (M), Prelim. Des. Engr., yt 

man Acft. & Engrg. Co., Bethpage, L.I Vaal: 


25 Mellow Lane, Birchwood Park, Jericho, L.I. 

BRAME, Frank Herbert (M), Asst. Ch. Tech., 
Avro Acft. Ltd., Malton, Ont., Can Mail: 
150 Van Dusen Blvd., Toronto 18, Ont., Can 

BRANAHL, Erwin Fred (AF), Ch. Aero-Mech 
Engr., Msl. Engrg. Div., McDonnell Acft 
Corp., St. Louis, Mo Mail: 14 Lake Pem- 
broke, Ferguson 21, Mo 

BRANCHFLOWER, Dale R. (M), Engrg 
Specialist, Radioplane Co., Van Nuys, Calif 
Mail: 2710 W. 76th St., Los Angeles 43, Calif. 

BRANDENBERG, Carl F. (M), Gr. Engr 
Landing Gear, McDonnell Aircraft Corp., St 
Louis, Mo Vail 8428 Rosiland Ct., St 
Louis 21, Mo 

BRANDEWIEDE, Gregory J. (M), V-P, Purchas 
ing & Stores, American Airlines, Inc., LaGuardia 
Airport Sta., Flushing 71, N.Y Mail: 105 
Third St., Garden City, N.Y 

BRANDT, Paul E. (A), Dir., Engrg. Sve. Dept 
Reynolds Metals Co., Louisville, Ky 

RANDT, Capt. Robert L., USAF (A), Engr., 
B-52 Wpn. Syst. Proj. Ofc., W-P AFB, Ohio 

BRANDT, Roy P. (A), Stress Engr., U.S. Bearing 
Corp., Van Nuys, Calif Mail: 8401 Full 
bright Ave., Canoga Park, Calif 

BRANNIN, Richard S. (AF), Dir., Res., Aero 
Equip. Div Sperry Gyroscope Co., Great 
Neck, N.Y Mai 33 Ogden Ave., East 
Williston, L.I., N.Y 

BRANNON, Ward (M), Proj. Administrator, 
Northrop Acft., Inc., Hawthorne, Calif Vail: 
12315 Stanwood Dr., Los Angeles 66, Calif 

BRANSFORD, Carroll K. (M), Sr. Engr., Prod 
Application Dept., Shell Oil Co., Wood River, 
Ill 


BRANSON, Carl F. (A), Sect. Hd., Aerodyn., 
Business Trans Div Cessna Acft. Co 
ag a, Kan Vai 712 Mansfield, Wichita 


BRANSON, Orland D. (M), Engr., Pacific Div., 
Bendix Aviation Corp., N. Hollywood, Calif 
Mail: 11011 Langmuir, Sunland, Calif 

BRANSTROM, Donald F. (M), Prelim. Des 
Engr., Acft Nuclear Propulsion, G-E Co., 
Cincinnati 15, Ohio 

BRANT, Donald A. (A rest Engr., Stainless 
Steel Prod Burbank, Calif Mail 
19911 Stagg St anoga Park, Calif 

BRANTLEY, paashe s Q., Jr. (M), Research Engr., 
Cornell Aero. Lat Buffalo, N.Y 

BRASLOW, Albert i M), Hd., Gen. Aerodyn 
Sect., Full-Scale Res. Div., Langley Aero. Lab 
NACA, Langley Field, Va. Mail: 116 Blount 
Point Rd., Warwick, Va 

BRATT, Robert W. M), Design Specialist 
Douglas Aircraft Co El Segundo, Calif 
Mail: 428 Via Linda Vista, Redondo Beach, 
Calif 

BRAUN, Arthur (M Hd., Aviation Trainers 
Br., US Naval Trng. Device Center, Port 
Washington, N.Y Vail 3 Driftwood Dr., 
Glen Cove, N.Y 

BRAUN, Chester V. (M), Sales Engr., McDonnell 
Acft. Corp., St. Louis, Mo Mail Rt. 3 
Creve Coeur, Mo 

BRAUN, Gerhard W. (AF), Ch., Aerodyn. & 
Ballistics Br., Holloman ADC, Holloman AFB 
N.M Mail: 2308 Pecan Dr., Alamogordo 
N.M 

BRAUN, Lt. Joseph J., USN (A), Maint. Officer, 
UF-191, FPO, San Francisco, Calif Vail 
1562 Landell Ct ? os Altos, Calif 

BRAUN, Max Thomas M), Struc. Engr., 
Boeing Airplane C« Seattle, Wash Vail 
19254 Edgecliff Dr., Seattle 66, Wash 

BRAUNSTEIN, Jules (M), Princ. Flt. Test Engr 
Republic Aviation Corp., Farmingdale, L.I., 
N.Y Mail: 145 Orchard St., Plainview, L.I 
N.Y. 
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BRAY, G/C Raymond Harris, RCAF (A), Sr 
Tech. Staff Officer, Air Defence Command, St. 
Hubert, Que., Can. 

BRAY, Richard Joseph George (M), Ch 
Draughtsman, _ British Aviation Services 
(Engrg.) Ltd., Blackbushe Airport, Camberley, 
Surrey, England 

BRAY, William G. (A), Proj. Engr., Aero. Mech 
Devel., The Reflectone Corp., Stamford, Conn 
Mail: 3 Newmarket Rd., Syosset, N.Y 

James M., Jr. (A), 1409 Summit 

Pasadena, Calif. 

BRAZIER: ia Grant (A), Wind Tunnel Test Gr 
Leader, ‘Douglas Aircraft Co., Inc., El Segundo, 
Calif Mail: 1630 Malcolm Ave Los 
Angeles 24, Calif. 

BRECK, Lawrence W. (A), District Sales Megr., 
The Weatherhd. Co., Cleveland 8, Ohio 

BREED, Carl H. (A), Sr. Proj. Engr Sparton 
Electronics, Jackson, Mich. Mail 857 E, 
Michigan, Grass Lake, Mich 

BREEDEN, J. S. (M), Staff Mbr., Sandia Corp 
N.M. Mail: 6005 Hannett 

ve., N.M 
BREESE. (M), Cons., 364 St., 
Santa Monica, Calif. 

BREIDENSTEIN, Richard M. (A), Aerodynami- 
cist, Bell Acft. Corp., Buffalo 5, N.Y Mail: 
180 McKinley Pkwy., Buffalo 20, N.Y 

BREIER, Uri (M), Pilot, El-Al, Israel Airline, 
Tel-Aviv, Israel. Mail: 90 Mortlake Road, 
Kew-Gardens, Surrey, London, England 

BREILING, Robert W. (M), Instrument Dept., 
G-E Co., West Lynn, Mass 

BREITENBACH, M. J. (A), Sr. Des. Engr 
Convair, San Diego, Calif 

BREITWIESER, Charles J. (M), V-P Enegr., 
Lear, Inc., Santa Monica, Calif Mail: 12272 
Sky Lane, Los Angeles 49, Calif 

BRELAND, Hunter M. (A), Propulsion Engr., 
Convair, Ft. Worth, Tex. 

BREMER, Paul H. (AF), Ch. Struc. Engr., Lock 
heed Acft. Corp., Marietta, Ga. 

BRENEMAN, Kenneth D. (A), 522 S.F.S., Berg- 
strom AFB, Austin, Tex 

BRENNER, Claude W. (M) Proj. Engr., Allied 
Research Associates, Inc., 43 Leon St., Boston 
15, Mass 

BRENNER, Harry S. (M), Pres., Almay Re- 
search & Testing Co., Los Angeles, Calif 
Mail: 309 S. Alexandria Ave., Los Angeles 5, 
Calif 

BRENTNALL, Gerald J. (A), Dept. Mgr., Lock 
heed Aircraft Corp., Burbank, Calif Mail: 
5917 Nagle Ave., Van Nuys, Calif 

BRESIN, Sheldon O. (A), Aerodyn. Engr., 
Northrop Acft., Inc., Hawthorne, Calif Mail: 
713 Pepper St., Anaheim, Calif. 

BRESSLER, Donald C. (A), Engr., The Martin 
Co., Baltimore, Md. Mail: 7806 Wilson Ave., 
Baltimore 14, Md 

BRETOI, Remus Nicolae (M), Res. Supvr 
Aero. Div., Minneapolis Honey well Regulator 
Co., Minneapolis, Minn. Mail: 2550 Lincoln 
St. N.E., Minneapolis 18, Minn. 

BREUER, Delmar W. (M), Assoc. Prof., ITUSAF, 
W-P AFB, Ohio 

BREUHAUS, Waldemar O. (M), Hd., Fit. Res 
Dept., Cornell Aero. Lab., Buffalo N.Y Vail: 
Mill Rd., E Aurora, N.Y 

BREUL, Harry T. (A), Res. Engr., Grumman 
Acft. Engrg. Corp., Bethpage, N.Y 

BREWER, Given A. (M), Ch. Engr., Brewer 
Engrg. Labs., Marion, Mass Vail P.O 
Box 157, Marion, Mass 

BREWER, Norman David (A), Asst. Proj. Engr., 
Bristol Aircraft (Western) Ltd., Winnipeg, Can 
— 538-2265 Portage Ave., Winnipeg 12 


BREWER, Roger (A), Sr. Engr., Goodyear Acft 
Corp., Akron 15, Ohio. Mail: 761 N. Howard 
St., Akron 10, Ohio 

BREWER, Walter, Jr. (M), Asst. Hd., Wpn 
Syst. Des. Dept., Cornell Aero. Lab Inc., 
Buffalo, N.Y. Mail: 78 Castle Hill Rd., E 
Aurora, N.Y 

BRICK, James E. (A), Co-Pilot, Mohawk Airlines, 
Utica, N.Y Mail: 508 University Ave., 
Ithaca, N.Y 

BRICKER, E. I. (AF), Mgr., Mech./Hyd. Res 
Dept., Engrg Res Lab., Lockheed Acft 
Corp., Marietta, Ga Mail: 845 Wilson Rd., 
N.W., Atlanta 18, Ga 

BRICKMAN, Eugene L. (M), Des. Engr., Ander- 
son, Greenwood & Co., Bellaire, Tex Mail’ 
1315 Jim West St., Bellaire, Tex 

BRIDGEMAN, Harry M. (M), Mer., Economics 
Res., Stanford Res. Inst., S ve na Calif 
Vail: 1025 Panorama Dr., Arcadia ali 

BRIDGFORTH, Robert M., Jr. (Ni), Sr. Gr 
Engr., Power Plant Staff, Boe ing Airplane Co 
Seattle, Wash Mail: 432 87 Ave., S.E 
Mercer Island, Wash 

BRIDGLAND, Edgar P. (AF), Head, PP Devel 
Sect RCAF Hq., Dept. of National Def., 
Ottawa, Ont. Mail; 304 Harmer Ave., Ottawa 
Ont., Canada 

BRIE, Reginald Alfred Charles (AF), 26 Oxford 
Gardens, Twickenham, Middlesex, England 

BRIERTON, James L. (AF), Proj. Gr. Engr 
McDonnell Acft. Co., St. Louis, Mo Vail 
646 N. Citrus, Whittier, Calif 

BRIGGS, Capt. C. A., USN (M), BAR, Naval Ind 
Res. Acft. Plant, P.O. Box 5907, Dallas, Tex 

BRIGGS, Clarence A. (A), Aerodyn. Engr 
Convair, Div. of Gen. Dynamics, Ft. Worth 
Tex. Mail: 3625 ‘B’ Winthrop, Ft. Worth 
Tex 
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BRIGGS, Edward W. (M), Gr. Ldr.--Engrg. 
Economics Gr., Msl. Devel. Div., N. Am. Avia 
tion, Inec., Downey, Calif. Mail: 15282 
Cullen St., Whittier, Calif. 

BRIGGS, Emerson C. (M), Stress Analyst, 
Kaman Acft. Corp., Bloomfield, Conn. Mail: 
15 Woodchuck Hill Rd., West Simsbury, Conn. 

BRIGGS, Lyman J. (F), Dir. Emeritus, NBS, 
— 25, D.C Mail: 3208 Newark St., 

Wash. 8, D.C 

BRIGGS, Phillip E. (A), Design Engr., Sikorsky 
Aircraft Div., UAC, Bridgeport, Conn. Mail: 
22 Locust Pk., Albany 5, N.Y. 

BRIGGS, William B. (M), 511 Woolsey, Dr., 
Dallas 24, 

BRIGHT, Philip N. (M), Sect. Hd., Struc. De 
sign & Weight Control, Turbo-Prop Eng., 
Allison Div., GMC, Indianapolis, Ind. Mail: 
R.R. 1, Box ‘68, Mooresville, Ind. 

BRILL, Murray A. (A), Design  Engr., 
Republic Aviation Corp., Farmingdale, N.Y. 
Mail: 141 E. 19th St., Brooklyn 26, N.Y. 

BRILMYER, Harold G. (AF), V-P—Res., Huck 
Mfg. Co., Detroit 7, Mich. Mail: 717 Univer 
sity Pl., Grosse Pointe 30, Mich. 

BRINCKERHOFF, Richard C. (A), Stud. Engr., 
Chrysler Corp., Detroit 31, Mich. Mail: 126 
Puritan, Highland Park 3, "Mich 

BRINCKERHOFF, Wm. W. (A), Pres., Air 
Carrier Sve. Corp., Wash., D.C 

BRINDISI, James T. (A), Air Arm Div., Westing 
house Elec. Corp., Baltimore, Md. 

BRINDLE, Clayton Carl (A), Proj. Engr., David 
Taylor Model Basin, Carderock, Md 

BRINK, Glenn H. (M), Capt., Am. Airlines, Inc., 
New York, N Y. Mail: 89 Remington Rd., 
Manhasset, N.Y 

BRINKER, 2nd Lt. Robert C. (A), Box 278, 
College Plz ace, Wash 

BRINKLEY, Willis (A), 3549 South Dr., Ft 
Worth 9, Tex. 

BRISING, Lars H. (F), V-P, Engrg., Saab Acft 
Co., Linkoping, Sweden. Mail: Bjalbogat 14, 
Linkoping, Sweden. 

BRISTOL, Fred W., Jr. (A), Electro-Mech 
Engr., The Martin Co., Baltimore 3, Md 

BRITTAN, Raymond O. (A), Proj. Engr., Argonne 
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St., Akron 1, Ohio 

BURCH, Reed L. (A \erodynamicist \ 
Boeing Airplane Co Seattle, Wash. Mail 
1718 12th Ave., S., Seattle 44, Wash 

BURD, Edward (M), Struc. Dept. Mgr., Radio 
plane Co., Van Nuys, Calif Vail 9133 
S. Van Ness Ave., Inglewood 4, Calif 

BURDEN, William A. M.(M,B), Partner, William 

A. M. Burden & Co., 630 Fifth Ave., New York 
N.Y 


BURDETT, Harry W., Jr. (M), Ch. Engr 
Spl Prod Div Reaction Motors, Ine 
Denville, N.J Vat 379 Butternut Ave 
Wyckoff, N.J 

BURDICK, Clinton D. (A), Engrg. Sect. Hd 
Sperry Gyroscope Co Great Neck, N.Y 
Mail: 5 Susquehanna Ave., Great Neck, N.Y 

BURG, Ist Lt. John R. (A), 1552 High School 
Dr., Brentwood 17, Mo 
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BURGAN, Harold C. (A), Sr. Engr., The Martin 
Co., Baltimore 3, Md. Mail: 4169 Crest- 
heights Rd., Baltimore 15, Md 

BURGER, 2nd Lt. Donald W., USAF (A), Stud 
Officer, Pilot Trng., Moore AB, Mission, Tex 
Mail: 863 14th St., Boulder, Colo 

BURGER, Elting G., Jr. (A), Struct. Methods 
Engr., Grumman Aircraft Engrg. Cor; 
Bethpage, Mail: 1204 Stewart Ave 
Bethpage, N 

BURGERS, of Sa M. (F), Res. Prof., Inst 
for Fluid Dynamics & Applied Math., U. of 
Md., College Park, Md Mail 4622 Knox 
Rd., Apt. 7, College Park, Md 

BURGESS, Eldon S., Jr. (A), Checker A, North 
rop Acft., Ine., Hawthorne, Calif Vai 
1119 W. 138 Pl., Hawthorne, Calif 

BURGESS, Neil (AF), Mgr.-J79 Proj., Jet Eng 
Dept., G-E Co., Cincinnati 15, Ohio 

BURGESS, Robert K. (M), Sr. Fit. Res. Engr 
Sikorsky Acft. Div., UAC, Bridgeport, Conn 
Mail: 160 Vermilyea Ave., New York 34, N.Y 

BURGESS, Warren C. (A), Pres Burgess 
Sterbentz Corp., Cleveland, Ohio Mail: 497 
Grace Rd., N. Olmsted, Ohio 

BURGGRAF, Odus R. (A), Aerodyn. Engr 
Aerophysics Devel. Corp., Santa Barbara 
Calif Vail; 2563 Treasure Dr Santa 
Barbara, Calif 

BURGHARDT, Joseph E. (M), Asst. Proj igr 
The Martin Co., Baltimore, Md Mai 8 
Goodale Pl., Baltimore 12, Md 

BURK, Charles H. (A), Devel. Engr., Rocket 
Fuels Div., Phillips Petroleum Co., McGregor 
Tex Mail: 1201 N. 63rd St., Waco, Tex 

BURKE, James D. (A), Engrg. Gr. Supvr., Jet 
Propulsion Lab., C.I.T., Pasadena 3, Calif 

BURKE, Joseph E. (M), Lead Designer, Equip. & 
Cockpit Des., Chance Vought Acft Inc 
Dallas, Tex Mail: 1215 Hoke Smith Dr 
Dallas 24, Tex 

BURKE, Louis Lee (A), Ch. Engr., Am. Kitchens 
Div., Aveo Mfg. Corp., Connersville, Ind 
Vail: R.R. 6, Connersville, Ind 

BURKE, Lt. William F., USN (A), Fit. Instr 
Gunnery, NAAS Barin Fld., Foley, Ala Mat 
RR 1, Box 242A, Pensacola, Fla 

BURKETT, Ist Lt. James E., USAF (A), Aero 
Engr., WADC, W-P AFB, Dayton, Ohio 
Vail: 5919 Gross Dr., Dayton 3, Ohio 

BURKHARDT, Clyde S. (A), Engr., Design, N 
Am. Aviation, Inc., Los Angeles 45, Calif 
“oe P.O. Box 45061, Airport Sta Los 

geles 45, Calif 

BURKHEIMER. George E. (M), Ch. of Tech 
Sve., Convair, Div. of Gen. Dynamics Corp 
ee Calif Vail: 2615 N. Prospero Dr 

“ovina, Cali 

BURKITT, William C. (A), Struc. Engr., Douglas 
Acft. Co., Ine., Tulsa, Okla Mail: 742 N 
Denver, Tulsa 6, Okla 

BURLAGE, Henry, Jr. (M), Dir., Propulsion & 
ee Lab., & Assoc. Prof Aero 

ase Inst. of Tech., Cleveland Ohio 

BURLESON Lt. Borden John, R 
Proj. Eng T Instrument & Equipment Br 
The Aeronautical Standards Gr., The Pentagon 
Wash. 25, D.C 

BURLEY, Richard (M), Aero. Res. Sci., NACA 
Cleveland 11, Ohio Mail: 3857 W. 152 St 
Cleveland 11, Ohio. 

BURN, Edward R. (M),665 Maple Ave 


Marietta 


Ga 

BURNELL, Edwin J. (M), Hd., Engrg. Sve. Sect 
Equip. Dept., Ground Syst. Div Hughes 
Acft. Co., Los Angeles 45, Calif 

BURNELLI, Vincent J. (AF), Pres. & Gen. Mgr 
Central Aircraft Corp., New York 17, N.\ 
Vail: 10 Clent Rd., Great Neck, N.Y 

BURNETT, Howard R. (A), Aerodyn. Gr. Engr 
Ryan Aero. Co., San Diego, Calif Mai P.O 
Box 1113, Del M: ar, Calif 

BURNETT, John R- (M), Application Engr 
Eng Components Gr., Vickers, Inc., Detroit 
32, Mich Vail: 1351 Broadacre, Clawson 
Mich 

BURNETT, 
Engrg Div., 

rp., St. Louis 3, Mo 

BURNHAM, Adams (AF), Mgr., West Coast 
Plant, Caldwell-Wright Div., Curtiss-Wright 
Corp N. Hollywood, Calif Vail 8703 
Rindge Ave., Playa del Ray, Calif 

BURNHAM, Charles E. (A), Assistant Chief Engi 
neer, Draper Corp., Hopedale, Mass Va 
127 Dutcher St., Hopedale, Mass 

BURNHAM, Robert W. = Designer, Boeing 
Airplane Co., Wichita, Kan. 

BURNHAM, Walter E. (M), Ch., Tool Engrs 
Boeing Airplane Co., Wichita 1, Kan Va 
3026 Somerset Dr., Wichita 4, Kan 

BURNS, A. Bruce (A), Lead Struc. Des. Engr 
Chance Vought Acft., Inc., Dallas, Tex 

BURNS, Charles E. (M), Megr., Acft. & Msls 
Dept., Proj. Devel. Div., The Ralph M pg 
Co Los Angeles, Calif Mail LOG: N 
nee Blvd., Pasadena 8, Calif 

BURNS, Charles I. (M), 1012 Ocean Avi 
Brooklyn 26, N.Y 

BURNS, Francis S. (M), Flight Test Engr 
Guided Missile Div., North Am. Aviation, Inc 
Downey, Calif. Mail: 13525 S. Vermont 
Gardena, Calif 

BURNS, John J., Jr. (A), Specialist Engr., Guided 
Msl. Div., Republic Aircraft Corp., Mineola 
L.I., N.Y. Mail: 1317 Woodbine Ave 
Bristol, Pa 

BURNS, Robt. R. (M), CO, MWHG, 2nd Marine 
Acft. Wg., U.S. Marine Corps, MCAS, Cherry 
NC 


Wayne I. (A), Struct Engr 
McDonnell Aircraft 
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Martin BURNS, William E. (M), Proj. Engr., Prop. Div., BYERS, Richard A. (M), Res. Engr., ‘‘A,”’ CALVERT, Clarence E. (M), Sr. Aerodyn. Engr. 
\ rest Curtiss-Wright Corp., Caldwell, N.J Mail: Advanced Des. Dept., MSD, Lockheed Acft. Convair, Div. of Gen. Dynamics, Ft. Worth, 
34 Hussa PI., Denville, N.J Corp., Sunnyvale, Calif. Mail: 18970 Fern- Tex. Mail: 4632 Lafayette, Ft. Worth 7 
tud BURR, Capt. Paul J., USN (AF), Exec. Dir., brook Ct., Saratoga, Calif. Tex 
Pex Field Activities, BuAer, Washington, D.C. BYLUND, Edwin B. (A), Production Engr., CALVIT, Thomas O. (A), Aero. En;r.. USAF, 
Vail: 7209 Ridgewood Ave., Chevy Chase, Non-Floated Gyros, Aero Div., Minneapolis- W-P AFB, Ohio. Mail: 4336 N B'vd., 
ethod Md Honeywell Regulator Co., Minneapolis, Minn Baton Rouge, La 
Corp BURRELL, Margaret (A), Librarian, Hughes Vail: 9178 Vincent Cire. S., Minneapolis, CAMERON, Capt. Robert J., USAF (A), Asst 
Ave Tool Co., Aircraft Div., Culver City, Calif. Minn. Ch., Comm. Engr. Br., Hq. 8 AF, Westover 
, Vail: 4262 Jasmine Ave., Culver City, Calif BYNUM, George (M), 3834 Xerxes Ave., N., AFB, Mass 
inst BURRIDGE, John F. (A), Asst. Sales Mer Minneapolis 12, Minn CAMLIN, John H. (M), Western District Mer., 
U. of Hamilton Standard Div., UAC, Windsor Locks BYRD, Clinton L. (A), Design Engineer, Northrop Sundstrand Aviation, Rockford, Ill. Mail: 
A nox Conn Aircraft Inc., Hawthorne Calif. Mail: 910 12903 Crenshaw, Hawthorne, Calif 
BURRITT, Ens. John C., USNR (A), Student Eucalyptus Dr., El Segundo, Calif CAMPANI, Louis M. (M), Elec. Engr., The 
No rth Naval Aviator, Pensacola, Fla. Mail: 6 BYRDSONG, Thomas A. (A), Aero. Res. Engr Liquidometer Corp., Long Island City 1, N.Y. 
Vai Smith St., Marblehead, Mass NACA, Langley Field, Va. Mail: P.O. Box Mail: 116 W. Merrick Rd., Freeport, L.I 
BURROUGHS, Kenneth L. (AF), Pres., Aero. 26, Warwick, Va N.Y. 
t Eng U., Chicago 38, Ill. Mail: 213 Washington BYRNE, John T. (A), Hydrodyn. Engr., Convair, CAMPBELL, Anthony (M), Ch. Test Engr., 
Blvd., Oak Park, Ill. A Div of Gen. yen San Diego, Calif Douglas Aircraft Co., Inc., Longbeach, Calif 
Engr BURRUS, Geo. J., III (M), Equip. & Standards Vail: 8075 Laird St., La Mesa, Calif Mail: 2260 Montair, Longbeach 15, Calif 
Conn Engr., Lockheed Acft. Corp., Marietta, Ga BYRON, Raymond Albert Vincent (M), Des CAMPBELL, S/L Arthur James, RCAF (A), 
N.Y Vail: 408 Polk St., Marietta, Ga Engr., Commonwealth Acft. Corp., Pty., Ltd., Ottawa, Ont., Can. 
ITgess BURSNALL, William J. (M), Des. Specialist, Melbourne, Australia. Mail: 99 Rostrevor CAMPBELL, Dale E. (A), Dynamics Engr., 
Bae Convair, Div. of Gen. Dynamics Corp., Ft Parade, Box Hill, E.12, Victoria, Australia N. Am. Aviation, Inc., Downey, Calif. Mazi: 
Worth, Tex. Maztl: 6801 Chickering Rd., Ft BYRTUS, Lt. Col. Joe R. USAF (A), Hq. USAF, 14723 E. Bora Dr., LaMirada, Calif 
Engr Worth 16, Tex Wash. 25, D.C Vail: 904 Fisher St., Falls CAMPBELL, David H. (A), Thermodynamicst 
arbara BURSTEIN, Adolph (AF), Asst. Ch. Engr., R&D, Church, Va w . oF Lockheed Acft. Corp., Burbank, Calif 
manta Convair, Div. of Gen. Dynamics Corp., San Mail: 7305 Wish Ave., Van Nuys, Calif 
; Diego, Calif. Mail: 4391 Argos Dr., San a Ed. (A), 9 Saylor Place, Halesite, 
ner Diego 16, Calif N.Y 
s 5 BURTON, Alexander T. (M), V-P, N. Am. Avia- c CAMBBELL, Forrest M. (A), Mech. Des 
: tion, Inc., Los Angeles 45, Calif Draftsman, Titanium Div., Natl. Lead Co., 
tocket BURTON, Clarence A. (M), Des. Engr. “‘B,” CABA, Edward R. (A), Assoc. Engr., Dynamics, Sayersville, N.J Mail: 904 St. George Ave 
TE LOT Lockheed Acft Pn Burbank, Calif Mail: Vertol Aircraft Corp., Morton, Pa Mail: Woodbridge, N.J 
xX 7042 Irondale, Canoga Park, Calif 656 Cheyney Rd., Springfield, Pa CAMPBELL, Francis S. ( A). ba 3 Dr., c/o 
r., Jet BURTON, Donald W. (A), Mathematician, Union CADAMBE, V. (AF), Dir. of R&D (General), Gen. Delivery, Commack, N'Y 
it Carbide Nuclear Co., Oak Ridge, Tenn. Mail: Ministry of Defence, Govt. of India, ‘“B”’ CAMPBELL, Lt. Col. te 'W. (M), Asst 
uip. & 144 Parsons Rd., Oak Ridge, Tenn. Block, New Delhi, India Ch., Air Def. Div., Wpn. Syst. Plans, Hq 
Inc BURTON, Edward F. (F), Ch. Engr., Douglas CADUNGOG, Victorio Villa (A), Aero. Res. a Baltimore, Md. Mail: 202 Minta 
1 Dr Acft. Co., Inc., Santa Monica, Calif Engr., NAMC, Phila. Naval Base, Pa. Mail: N a, Md 
E BUSCH, Gerald A. (AF), Devel. Planning Central YMCA, 1421 Arch St., Phila. 2, Pa CAMPBELL. George S. (A), Mbr. of Tech. Staff, 
[chens Economist, Lockheed Acft. Corp., Burbank, CADY, Edwin C. (A), 2009 Tallahassee Dr., Hughes Acft Co., Culver City, Calif 
Ind Calif. Mail: 2217 Canalda Dr., La Canada, W. Palm Beach, Fla CAMPBELL, Harris S. (AF), V-P., Design & 
Calif CADY, Joseph George (M), Sr. Aerodyn. Engr., Devel., Eastern Rotorcraft Corp., Doyles 
pee BUSCHMANN, Rudi P. See tl Rat Engr., Convair, Div. of Gen. Dynamics Corp., San town, Pa Mail: Bryn Athyn, Pa . 
Military Op. Res. Div., Lockheed Acft. Corp., Diego, Calif. Mail; 2121 February Ct., San i 
Marietta, Ga 3818 N. Stratford Rd Diego 17, Calif. 
hero N.E., Atlanta 5, Gi CAFARELLA, Frank Joseph (M), Engrg. Aero Los Angeles, Calif. Mail: 10048 Montgomery 
Ohio BUSEMANN, Adoif (Ar), Staff Scientist, Langley dynamicist, Aero. Advanced Design Proj., Coda Calif 
Lab., NACA, Langley Field, Va Mail: 18 E N. Am. Aviation, Inc., Columbus, Ohio CAMPBELL. Kenneth . Gen. Mer.. Res 
n, N Southampton Ave., Hampton, Va Mail: 312 Virginia Lee Court, Columbus 9, Div., Curtis- Wright Corp., Clifton N.j. Mail: 
Calil BUSEY, Charles H. (M), Proj. Des. Engr., Ohio. 138 Phelps Rd Ridgewood N _ ‘ ; 
Lo Convair Div., Gen. Dynamics Corp., Ft CAGLE, Ben (M), Gr. Ldr., CWT, C.L.T., Pasa 1 Mig SE 
— Worth, Tex Mail: 7110 Richlynn Terr., Ft dena, Calif. Mail: 1010 Hastings Ranch Dr., Proj. Dept., Radioplane Co., Van Nuys, Calif 
Corp BUSH, Lt. Col. Harry L., USA (M), Stud. Officer, CAHILL, James B. (M), Sr. Proj. Engr., Power cian i. ’ a eee ee BS ale 
o Dr Comd. & Gen. Staff College, Ft. Leavenworth turbine Controls Sect., Allison Div. GMC, GEC Ww oo et ee ee: 
Kan Mail: 23 Bullard Ave., Ft. Leaven HILL 21, Ind Topsfield, M: 
yuglas worth, Kan A » Jones F. (M), Acft. Des. Specialist, 
BUSH, Powell D., Jr. (A), Acft. Res. Engr Aerodyn., Lockheed Acft. Corp., Marietta, 
Lockheed Aircraft Corp., Marietta, Ga. Mail: Ga 601 Whitlock Dr., Marietta, Ga Washington 
ion & RFD 6, Marietta, Ga CAHILL, artin B. (M), Pilot, Northwest Air- 7 >” . . 
Aero BUSH, Wilfred F. (M), Res. Engr., Lockheed lines, Inc., St. Paul, Minn. Mail: 4917 Arden t 
hio Acft. Corp., Burbank, Calif. Mail: 8846 Ave., Minneapolis 24, Minn Wind: Hill i. 94 Fe 
A Moonbeam Ave., Van Nuys, Calif CAHN, Edgar B. (A), Pres., Analysts, 
ir BUSH, William P., Jr. (A), Assoc. Engr., Convair, Inc., 475 Fifth Ave., New York 17, N. Y. .y; -_ . varie 
igon Ft. Worth, Tex Mail: 4233C Westridge CAIRNS, Edmund B. (AF), Owner, Aero yr 
Ave., Ft. Worth, Tex Devel., Sacramento, Calif. Mail: 4851 D Field, ( Calif. 690 ‘Sat 
ACA BUSS, Robert A. (M), Asst. to Dir. of Fit. Op., St., Sacramento 19, Calif 
2 St Western Air Lines, Inc., Los Angeles 45, Calif CAIRNS, Eugene W. (A), Proj. Engr., Op. Fit . 5 y re eit 
Vail: 625 N. California St., Burbank, Calif Simulators, U.S. Naval Trng. Device Ctr., CAMPBELL, 
1etta BUSSIERE, René (M), Ch. Proj. Engr., Turbo Port Washington, N.Y Vail: 22 Rose Blvd Calif 
fan Controls Div., Wright Aero. Div., Curtiss Baldwin, N.Y OT 
Sect Wright Corp., Wood-Ridge, N.J. Mail: 6701 CALAHAN, Hubert D. (A), Fit. Test Data Engr B. (A), Fit. 
ughes Blvd. E., W. New York, N.J McDonnell Acft. Corp., St. Louis, Mo 
. 144 33rd St., Manhattan Beach, Calif 
BUSTAMANTE, Ist Lt. Miguel E., Jr. USMC (A), CALANDRA, Joseph A. (A), Des. Engr., Re CAMPBELL, Willi paar oka 
M 919 illiam E. (A), Loads Engr., 
Pilot & Asst. Engrg. Officer, V M. A 212, Mag 13 public Aviation Corp., Farmingdale, N.Y Ack Loum Cane 
Ist. Marine Brigade, FMF, c/o FPO, San CALDWELL, Allan L. (M), Aerodyn. Engr 
Francisco, Calif Boeing Airplane Co., Seattle, Wash. Mail; ‘el 
BUSTIN, Harold E. (M), 12 Sandringham Rd 5338 W. Manning, Seattle 16, Wash Dir 
P.O CHER! Jas; CALDWELL, David C. (M), Tech Engr., Middlesex. 
BUTCHER, Jasper Stephen (M), Ch. Designer, Douglas Acft. Co., Inc., El Segundo, Calif 5 Nie ae ( Spe fetal 
ngt Field Acft. Services Ltd., Nottingham, Eng CALDWELL, Frank’ W. (HF) Cons, Engr, 54 
etroit land Pilgrim Rd., W. Hartford 5, Conn GMC Destin Chio Wailk 3913 Harvard 
wson BUTLER, Don L. (A), Op. Engr., Guided Msl., UFF, Girard L. (A), Proj. Ldr., Hyd Riva. 
N. Am. Aviation, AFMTC, Cape Canaveral W. Va. Pulp & Paper Co., Covington, Va Poe ' ? 
ngr Fla. Mail: Rt. 4, Box 660H, Cocoa Beach CALHOUN, Maj. John D., USAF (M), R&D 
reraft Fla Administrator, ARDC, w P AFB, Ohio CANE, Eric Geor e (M) Sr. Scie aie Officer 
BUTLER, George V. (M), Staff Asst.— Msl CALHOUN, John T. (M), Des. Engr., Beech 
Coast Douglas Acft. Co., Santa Monica, Calif. Mail. Acft. Corp., Wichita 1, Kan. Mail: 944 N Encland. Mail: ChatGelds, 51 Alexandra Rd. 
right 668 Enchanted Way, Pacific Palisades, Calif Old Manor Rd., Wichita 6, Kan F: H: En d 
8703 BUTLER, James C. (A), Sales Svc. Engr., Metal CALHOUN, L. Curtis (M), Engr., Fit. Test 
Parts & Equip. Co., Indianapolis, Ind. Mail: Air Arm Div., Westinghouse Elec. Corp CANNAVARO, Ray (A), VP. Eastern Telepro 
Bagi 2206 E. 57th St., Indianapolis 20, Ind Baltimore 3, Md. Mail: 4305-C Knox Rd 
BUTLER, Joseph P. (A), Stress Engr., Boeing College Pk., Md = 
ee Co., Seattle, Wash. Mail; 6045 45th CALHOUN, Wm. D. (A), Sales Engr., Haynes a Clifford D. (A), Syst. Engr. for Fuel, 
oeing Ave. N.E., Seattle 15, Wash Stellite Co., Los Angeles, Calif B. Wiggins Oil Tool Co., Los Angeles, Calif 
BUTLER, Richard 0. (A), Ind. Engr., The CALLAGHAN, Edmond E. (M), Ch., Aerodyn CANNON, John N. (A), Engr., N. Am. Aviation 
1ers Andrew Jergens Co., Belleville, N.J. Mail: 37 Noise Res. Br., Lewis Flt. Propulsion Lab., Inc., Downey, Calif. Mail: 15116 Mystic St., 
Mai Brookdale Ave., Verona, N.J NACA, Cleveland, Ohio. Mail: 4670 Colum Whittier, Calif A. : 
BUTLER, Van B. (M), 2909 27th West, Seattle 99 bia Rd., N. Olmsted, Ohio CANNON, Peter J. (A), Teaching Asst., U._ of 
ingr Wash CALLAHAN, John G. P. (AF), Asst. Ch Notre Dame, Notre Dame, Ind Vail: 7520 
BUTTERFIELD, John P. (AF), Ch. Engr., Msl Devel. Op. Div... WCOE, WADC, W-P AFB N. Bell Ave., Chicago 45, lil ; 
Msls Op., Chrysler Corp., Detroit 31, Mich Ohio. Mail: Industrial College of the Armed CANNON, Robert H., Jr. (M), Research Special 
rson BUTTERFIELD, Roy G. (A), Sr. Mech. Engr., Forces, Wash. 25, D.C ist, Autonetics, Div of North Am. Aviation, 
> N Guided Msl. Div., The Firestone Tire & Rubber CALLAHAN, Yas S. (A), 985 Clarke Dr., El Inc., Downey, Calif —_ 
Co., South Gate, Calif Vail: 14981 Excel Cajon, Cal D.(M), 2866 Leyenda Patria, 
ve sior Dr., La Mirada, Calif CALLAW AY, — B. (M), Megr., Western Montevideo, Uruguay 
BUTTERWORTH, Wesley T. (M), Mer., R&D Dist., Koppers Co., Inc., Beverly Hills, Calif CANTRELL, C. R., Jr. (A), Aerodynamist, 
N. Am. Aviation, Inc., Columbus, Ohio 140 N. Robertson Blvd., Beverly Hills, Calif Mail 
n¢ BUTTNER, Harold H. (M), V-P, IT&T Corp « Hast Ave urbank, Cah ue 
nont 67 Broad St., New York 4, N.Y CALLIGEROS, John M. (A), Proj. Ldr., Aero CANTWELL, Raymond A. (M), Tech. Rep., 
BUXTON, Elliott R. (A), Gr. Engr., Autonetics elastic & Struc. Res. Lab., M.1.T., Cambridge, Revere Corp. of Am., W allingford, Conn 
uided Div., N. Am. Aviation, Downey, Calif Mail: Mass Mail: 227 Newbury St., Boston, Mass Mail: 9321 Fresno Rd., Bethesda 14, Md 
leola 10313 Lesterford Ave., Downey, Calif CALOF, Robert J. (M), Engr., Northrop Acft., CAPELOUTO, Isaac (M), Res. Gr. Engr., Georgia 
Ave BUZZETTI, Chas. J. (A), Gr. Engr., Lockheed Inc., Hawthorne, Calif. Mail: 7450 W. 95rd Div., Lockheed Acft. Corp., Marietta, Ga 
Acft. Corp., Burbank, Calif Vail: 16940 Pl., Los Angeles 45, Calif Vail: 3014 Tupelo St., S.E., Atlanta 17, Ga 
arine Rayen, Sepulveda, Calif CALUYA, Flor N. (A), Stress Engr., Goodyear CAPIAUX, Raymond (M), Supvr., Aerodynamic 
herry BYERS, Horace R. (AF), Prof. & Chm., Dept. of Acft. Corp., Akron, Ohio Vail: 63 = N Design, Turbomotor Div Curtiss-Wright 
Meteorology, U. of Chicago, Chicago, Il Adolph Ave., Akron 4, Ohio Corp., Princeton, N.J 
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Keeping 
a fatal 
rendezvous 


in 4-D 


Any hunter who’s fired at a fast- 
flying duck knows you have to 
figure time—the 4th dimension— 
if you want the shot to meet the 
duck in flight ... 


Now substitute an airplane 
taking full evasive action at 
40,000 feet or more, and conven- 
tional ways of aiming become ob- 
solete. Yet this problem is 
relatively simple, as was dramati- 
cally proved at the first tests of 
the Nike missile, jointly developed 
by Bell Telephone laboratories 
and Douglas. 


Even more complex than 
ground-to-air marksmanship is 
air-to-air gunnery, where oppos- 
ing planes top 1000 mph, and fire 
missiles that move twice that fast. 
It’s an entirely new science, based 
on principles first expounded by 
a Douglas scientist, and proved in 
repeated successful tests—even 
against unseen targets. 


AERONAUTICAL ENGINEER 


lan 


WJ 


Dramatic moment in aviation history, a Douglas-built 
Nike-Ajax bores in on a drone bomber. 


Re VIEW —SEPTEMBER 1957 


= 
Sad 
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{ 
Depend on 
. % 
D 
OUGLAS 
>. 
Jirst in 


lit s r finds the bomber in flames, 
as Nike-Ajax scores a direct hit. 
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Here is Nike-Hercules, soon to take over 
defense of U. S. cities from the earlier 
Nike-Ajax. Tripling the range of its pre- 
decessor, Nike-Hercules can be armed 
with a nuclear warhead, to knock out 
entire fleets with a single blast. 


Douglas engineers load the rocket pod of 
an F4D Skyray. Fire control problems 
at supersonic speed, naturally much 
greater than encountered at stable ground 
emplacements, are solved on principles 
developed by a Douglas engineer. Con- 
sistent hits can be scored by planes 
approaching one another at close to a 
mile per second, and even when unseen. 
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New positions in 
MISSILE SYSTEMS FLIGHT DYNAMICS 


Weapon systems management activities at Lockheed’s Palo Alto, 
Sunnyvale and Van Nuys organizations demand accomplishment of a 
high order in flight dynamics areas such as: Analysis of missile 
dynamic motion and establishment of stability and control system 
criteria for trajectories with 3 or more degrees of freedom; 
development of techniques for the analysis and interpretation of flight 
dynamics test data at hypersonic speeds; study of special dynamics 
problems arising during preliminary design and development 

of missile systems. Inquiries are invited. Please address the Research 
and Development Staff, Palo Alto 21, California. 


Left to right: S. S. Edwards, flight dynamics; B. W. Marsh, 
aerodynamics; M. Tucker, Aerothermodynamics Department manager; 
and R. L. Nelson, project aerodynamics, discuss reentry dynamics. 


MISSILE SYSTEMS 


A DIVISION OF LOCKHEED AIRCRAFT CORPORATION 
PALO ALTO SUNNYVALE VAN NUYS 
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Surviving Impact is an 


Eimac Ceramic Tube Extra 


Aeronautical electronics demands extras from vacuum tubes. 
Among them is the ability to withstand heavy impact without 
impairing electrical characteristics. The photograph dramati- 
cally shows what happens to a 250 watt glass envelope tube 
and an Eimac 300 watt ceramic tube when both are dropped 
from a height of seven feet. The ceramic tube “‘took it."’ 


Other advantages of Eimac ceramic tubes are: resistance to 
damage by vibration and temperature; smaller size without 
sacrificing power; ability to undergo optimum processing 
techniques that lead to tube reliability and longevity. 


For further information, consult our 


The small Eimac ceramic 4CX300A, shown above, will with- 
stand 50G shocks of 11 millisecond duration. It will operate 
in airborne or ground station service at full ratings up to 
500mc. 

In its new line of ceramic tubes, Eimac has the answer for the 
aeronautical engineer who needs a tube that will deliver full 
output under extreme environment. 


Application Engineering Department. 


EITEL-McCULLOUGH, INC. 
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Ecmace First with Ceramic Tubes that can take it 


4CX300A MAXIMUM RATINGS TO SOOMC 


FM AM __ SSB 
D-C Plate Voltage : . 2000 1500 2000 
D-C Screen Voltage . . . 300 300 400 
D-C Grid Voltage —250 —250 — 
D-C PlateAmperes. . . . .250 .200 .250 


FM AM _ SSB 
Plate Dissipation, watts . 300 200 300 
Screen Dissipation, watts 12 12 12 
Grid Dissipation, watts . . 2 2 2 
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Portable power generation. 


Turbine drives for gas compressors. 


ENGINEERS WANTED Unlimited opportunities, 
challenging projects, good living with Solar! 
Write for new brochure. 


New gas turbine engine proves its versatility 


JUPITER GAS TURBINES provide reliable power for a 
wide range of military and industrial uses. Simple 
and rugged, compact and lightweight, the 500 hp 
Jupiter offers many advantages over conventional 
power plants. New users praise its high power-to- 
weight ratio, its instant starting even under severe 


temperature extremes, its easy portability and low 


SOLAR 


maintenance requirements. Experience has proven 
the effectiveness of Jupiter gas turbines for power 
generation, boat propulsion, mechanical drive and 
still other applications. Perhaps this versatile engine 
can help solve your special power problems. Write 
for new Solar gas turbine brochure... Dept. D-68, 


Solar Aircraft Company, San Diego 12, California. 


SAN DIEGO 


AIRCRAFT COMPANY DES MOINES 


DESIGNERS. DEVELOPERS AND MANUFACTURERS — GAS TURBINES + AIRCRAFT AND MISSILE COMPONENTS * BELLOWS « CONTROLS © COATINGS * METAL ALLOY PRODUCTS 


Ground support for jet aircraft. 
isd 
Power for small boat propulsion. 
: 
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Jet aircraft compressor blade produced by the Aviation Divisions of Kelsey-Hayes. 


precision blades for flight propulsion 


Superalloy blades, buckets and vanes—precision com-_ the special alloy metals that go into these and other 
ponents for rotating and static assemblies—are products of products demanding high tensile strength in the high 
the Aviation Divisions of Kelsey-Hayes. Kelsey-Hayes temperature field. Kelsey-Hayes Company, General 
also produces through its own vacuum melting facilities, Offices: Detroit 32, Michigan. 


KELSEY-HAYES 


ag Aviation, Automotive and Agricultural Parts « Hand Tools for industry and Home. 
4 15 PLANTS / Detroit and Jackson, Michigan; McKeesport, Pennsylvania; Los Angeles, California; Windsor, Ontario, Canada 
Jackson, Michigan e Springfield, Ohio—2 plants—(SPECO Aviation Division) e Utica, New York—4 plants—(Utica Drop Forge 

and Tool Division) ¢ Davenport, Iowa (French & Hecht Farm Implement and Wheel Division) 
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Here it is — all the hardware needed tor an 
5 all-pneumatic aircraft. All the items shown are 2. Moisture separator 16. Valve, emergency landing 

pneumatic system components on the new 17. Valve, solenoid, landing 
st Fairchild F-27, and open the door to an exciting new 5. Check valve ig 
sac era of aviation. Similar pneumatic equipment a 19. Filter 

agora is now available from Kidde on an off-the-shelf basis, *8. Actuator, up lock main gear peg scree 
Res and modifications to your own specifications or design ao 22. Valve, ground charging 
soulless requirements are available through Kidde’s vast 10. Valve, servo, nose steering 23. Pressure gauges 
abli 11. Actuator, nose gear 24. Valve, relief 
i creative engineering department. 12. Actuator, up lock nose gear 25. Valve, back pressure 

N.¥ Let Kidde engineers show you how 13. Valve, propeller brake 26. Shuttle valve 
14. Valve, wheel brake 27. Valve, rapid exhaust 

Calif faster-operating, lighter-weight pneumatic systems 

— can better solve your power prc »blems! ®Items 7 & 8 designed in cooperation with and furnished 
vastupa by Stratos Division of Fairchild. 

Engr 

aii d d \ Walter Kidde & Company, Inc., Aviation Division 
Elastic { e e 
ox 269 AAA ad 911 Main Street, Belleville 9, N. J. 
eee District Sales Engineering Offices: Dallas, Tex.—Dayton, Ohio—St. Louis, Mo.—Seattle, Wash.—Van Nuys, Calif.—Washington, D.C. 


Walter Kidde-Pacific, Van Nuys, California ® Walter Kidde & Company of Canada Ltd., Montreal 


256 AERONAUTICAL 


HEZLER, Robert B., Jr. (M), Ch.—Labs., 
Hayes Acft. Corp., Birmingham, Ala. Mail: 
125 Peachtree Rd., Birmingham 9, Ala 

HIBBARD, Hall L. (F ), Sr. V-P—Engrg., Lock 
heed Acft. Corp., Burbank, Calif Mail: 400 
S. Burnside Ave., Los Angeles 36, Calif. 

er. Daniel P. (A), Aero. Research Scientist, 
NACA Moffett Field, Calif Vail: 667 
Lytton Ave., Palo Alto, Calif 

HICKMAN, Billy J. (A), Aerodyn. Engr., Con 
vair, Div. of Gen. Dynamics Corp., Ft. Worth 
Tex. Mail: 4729 Harley Ave., Ft. Worth 7, 


Tex 

HICKMAN, Robert Jones (A), Proj. Engr 
Prelim. Des. Dept Allison Div., GMC, 
Indianapolis, Ind Vail: Broadacre Trailer 
*t., RR 1, Danville, Ind 

HIEF, Arlis J. (M), Proj Engr., Marquardt Acft 
Co., Van Nuys o alif Mail: 8333 Jamieson 
Av Northridge e, Calif 

HIEKEN, Milton H. TA). Test Engr., McDonnell 
Acft. Corp., St. Louis 3, Mo Vail: 8705 
Teasdale, University City 24, Mo 

HIENER, Eugene H. (A), 2813 Steiner 5St 
P ittsburgh 27, Pa 

HIERSCH, Frederick A. (M), Sti iff Engr 
Continental Aviation & Engrg re orp., Detroit 
Mich Mail: 3505 Burns, Detroit 14, Mich 

HIGAKI, K. R. (A), Engr., Fit. Test, N. Am Avia 
tion, Inc., Los Angeles, C< alif 

HIGBY, William W. (A), Stress Analysis, Boeing 
Airplane Co., Seattle, Wash Mail: 8824 
40th Ave. S.W., Seattle, We ish 

HIGDON, Donald T. (A), Aero. Res. Engr., Ames 
_ Lab., NACA Moffett Field, Calif 

1272 Lane Ave., Mountain View, Calif 

HIGGINBOTHAM, Robert Ray (AF), Devel 
Proj. Engr., Propulsion, Republic Aviation 
rie Farmingdale, N.Y Mail: 50 Bethpage 

Farmingdale, N.Y. 

HIGGINBOTTOM, L. (M), Dir. of Engrg., 

rWA, Inc., Kansas City, Mo 

HIGGINS, Charles W. (A), Aerodynamicist, 
Curtiss-Wright Corp., Caldwell, N.J. Mail: 
169 Stokes Pl., Long Branch, N.J. 

HIGGINS, Edward H. Proj. Engr 
Canadair Ltd., Montreal, 

HIGGINS, Capt. George U iSNR (AF), Prof 
of Aero., U.S. aval Postgrad School, Mon 
terey, Calif. Mail: Herders Road, M.P.C.C 
Pebble Beach, Calif. 

HIGGINS, Harry Clark (AF), 615 N. Volutsia, 
Wichita, Kan. 

HIGGINS, James J. (A), Stress Analyst, Boeing 
Airpli ane Co., Seattle 14, W ash Vail: 1926 

S.W. 166th, Seattle 66, Wash 

HIGGINS, T. P., Jr. (M), Engr., Lockheed Acft. 
Corp., Burbank, Calif. Mail: 6555 Peach 
Ave., ‘Van Nuys, Calif. 

HIGH, John Richard Gunnery Officer, ss 
“Gyatt’’ (DDG 712), FPO, New York, N.Y 

HIGHLEY, Frank M., Jr. (A), Ch. of Stress, All 
Am. Engrg. Co., Del 

HIGHT, Capt. Sterling K., USAF (A), R&D Staff 
Asst., ARDC, W-P AF B, Ohio Mail: 6253 
Kemp Rd., Dayton : 3, Ohio 

HIGHTOWER, Paul G. (A), Sales Manager, 
Ideal Building Materials Inc., P.O. Box 1545, 
Shreveport, La. Mail: 759 Linden Ave., 
Shreveport, La. 

HILDEBRAND, Robert B. (M), Unit Ch., PP 
Prelim. Des. & Res., Boeing Airplane Co., 
Seattle, Wash. Mail 6090 Upland Terr., 
Seattle 18, Wash. 

HILDERMAN, Richard A. (M), Struc. Proj. 
Engr., Grumman Aircraft Engrg. Corp., 
Bethpage, N.Y Vail: 3459 Bunker PL, 
Wantagh, N.Y. 

HILDITCH, W. K. (M), Test Engr., Orenda 
Engines Ltd., Malton, Ont., Can Mail: 18 
Todd Brook Dr., Thistletown, Ont., Can 

HILE, Edwin E. (A), Des. Gr. Engr., Thermodyn., 
Convair, Ft. Worth, Tex 

HILKER, Donald H. (A), Ch., Mgt. & Resources 
Div., Dir. of Proc., Hg. ARDC, USAF, Balti 
more 3, Md Mail: Rte. 2, Box 306, Glen 
Burnie, Md. 

HILKER, W. R. (A), Engr., Stress Sect., Northrop 
Acft., Inc., Hawthorne, Calif 

HILL, Freeman K. (M), Physicist. Applied 
Physics Lab., The Johns Hopkins U., Silver 
Spring, Md. 

TILL, Harry N. (M), Ch. Engrg. Design Div., 
Alcoa Res. Labs., Aluminum Co. of Am., New 
Kensington, Pa 

HILL, Harry N. (A), Engr., Islands Anderson 
Montin-Benson, Seattle, Wash. Mail: 321 
Boylston N., Seattle, Wash 

HILL, J. F. (M), Ch. Engr., Acft., Automotive 
Div., Surface Combustion Corp., Columbus, 
Ohio. 

HILL, Jacques A. F. (M), Aero. Engr., M.LT., 
Cambridge, Mass 

HILL, John H. (M), Combustion Test Supvr., 
Orenda Engines Ltd., Nobel, Ont., Can. 

HILL, Louis L. (A), Des. Engr., N. Am. Aviation, 
Inc., Downey, Calif. Mail: 2283 W. Hunt 
ington Ave., Anaheim, Calif 

HILL, Randolph W. (M), Struc. Engr., Fletcher 
Aviation Corp., Rosemead, Calif. Mail: 
1629 Camden Pkwy., S. Pasadena, Calif 

HILL, Ray T. (A), Supvr., Edwards Op., Chance 
Vought Acft., Dallas, Tex. 

HILL, T. Gardner (M), Gr. Engr., Lockheed Acft 
Corp., Marietta, Ga Vail: 2664 Ridgemore 
Rd., N.W., Atlanta 18, Ga 

HILL, Thomas D. (A), 3612th Sturon, Box 5841, 
Harlinger AFB, Tex 


ENGINEERING REVIEW—SEPTEMBER, 


HILL, William A., Jr. (A), Aero. Res. Scientist 
Ames Lab., NACA, Moffett Field, Calif 
Mail: 223 N. Ellsworth, San Mateo, Calif 

HILLEL, Arie (M), Deputy Hd., Engrg., Dept., 
Israel Defence Force Air-Force, Israel. Maz: 
17 Bar-Kochba St., Tel-Aviv, Israel. 

HILLER, Stanley, Jr. (A Pres., Hiller Heli 
copters, 1350 Willow Rd_., Palo Alto, Calif 

— Ronald (AI Ch. Exec., Acft. Res 

Assn. Ltd., Bedford, England 
HILOVSKY, Robert J. rest Engr. , Rocket 
— Canoga Park, ¢ f Mail: 7317 Nita 
Ave., Canoga Park, ¢ 
HILTON, Allen E. (A 
Calif 
HILTON, Harry H. (Al Assoc. Prof., Aero 
Engr., U. of IHlinoi Urbana, IIl 

HILTON, John C. (A Aero. Engr., Res. Div 
UAC, E. Hartford, Con Vail; 408 Farming 
ton Ave., Hartford, Cont 

HILTON, W. F. (AI Cl Aerodynamicist, Sir 
W. G. Armstron Whitworth Acft. Ltd., 
Baginton, Nr Conventry, Warwickshire 
England 

HIMEBAUGH, Willard D A), 907 Olive St 
Pomona, Calif 

HIMKA, Theodore (M Sr. Res. Engr., Res 
Div., Curtiss-Wright Corp., Clifton, N-.J 
Mail: 51 Garden St., Dumont, N.J 

HIMMEL, Edward J. O M), Des. Specialist, 
Struc., Lockheed Acft. Corp., Burbank, Calif 
Mail: 435 Cambridge Dr., Burbank, Calif. 

HIMMEL, Seymour C. (AF), Ch., Analysis Br 


2500 Gunnell, San Pedro, 


t. Dir Lewis Fit. Propulsion 
ab.. NAC Cleveland, Ohio 

HINCHCLIFF, Richard H A), V-P & Gen 

Mer., Hinchcliff Motor Sv« Inc., Chicago 23, 


Il Vail: 9957 S. Winchester Ave., Chicago 
23, 

HINCHEY, J. R. (A thematician, Electro 
Mech Lab Div Wh te Sands Proving 
Grounds, Las Cruce M 

HINCKLEY, E. Ch arle s, “yr M), Aerophysics 
Ft. Worth Div., Ft. Worth, 


Mail: 3632 W. Fuller, Ft. Worth 15, Tex 
HINCKLEY, Herbe rt af Al ), Asst. Ch. Engr., 
Prod. Design, Convair t Worth, Tex. Mail: 


2737 Willing Av I t ‘ nat 10, Tex 

HINDERER, Byron F., Jr. (A), Student, Aero, 
Enegrg., U. of Texa Austin, Tex Mail: Box 
7685, University Sta., Austin 12, Tex. 

HINDERSINN, Kenneth (A), Mbr., Tech. Staff, 
Propulsion, GMRD, Ramo-Wooldridge Corp., 
Inglewood, Calif 

HINDMAN, C. Wayne (A), 7531 Westlawn Ave 
Los Angeles 45, Calif 

HINE, Ernest J. (M), De Engr., Convair, San 
Diego, Calif. Mail: 762 Taft, El Cajon, Calif. 

HINES, George A., Jr. (M), Lockheed Aeft 
Corp., Marietta, Ga 

HINES, John W. (A 4493 Cedar Tree Rd 


HINES, Lawrence D. A Engrg Liaison 
Northrop Acft., Inc., Hawthorne, re Vail 
650 Landfair Ave., los Angeles 24, Calif 

RAdm. Wellington T., SN (M) 

AGR, C.D., W-P AFB, Dayton, Ohio 

HINGSBURG, Frederick C. (AF), Freeman Lane 
Orleans, Mass. 

HINKEL, Walter A. (A Draftsman, Radio Fre 
quency Labs., Inc Boonton, N.J Vail 
Cedar Lake, Denville, N.J 

HINMAN, Kenneth R. (A Aerodyn. Engr 
Convair, Div. of Gen. Dynamics Corp., San 
Diego, Calif Ma } Hortensia St., San 
Diego 10, Cailf 

HINMAN, Thomas T. (A 
Lockheed Acft. Svec., Ine 


Military Sales Mer., 
Ontario, Calif 


HINTON, San H. (A Proj. Engr., Heptr 
Dept Cessna ot Co., Wichita 1, Kan 

HINZ, Earl R. Unit Ch., Syst. & Controls 
Ryan Aero. Co., San Diego, Caf Mail: 3823 
Del Mar Ave., San Diego 6, Calif 


HIPPACH, W. L. (A), D Engr., Assoc. Msl 
Prod. Corp., Pomona if 

HIPPLE, William USAF (M), Proj 
Engr., USAF-USA Exchange Officer, Hq. Ord 
Wpn. Comd., U.S. Army, Rock Island, Ill 
Mail: 1933 Main St., Davenport, lowa 

HIPPS, Robert O. (A Proj. Engr., Minne 
apolis-Honeywell R Co., Minneapolis, Minn 

HIRAI, Yosh Douglas (A Assoc. Engr., Flight 
Test, Lockheed Acft. Corp., Burbank, Calif 
Mai!: 2415 ‘“‘A’’ Oak Burbank, Calif 

HIRONAGA, Thomas Tsutomu A), Aerodyn 
Engr., N. Am. Aviati Inc., Downey, Calif 
Mail: 12006 Bellflower B vd., Apt. E, Downey, 


Calif. 
HIRSCH, Harold Al Helicopter Engr 
Div., Hughe Pool Co, Culver City 


HIRSCH, Harold D. (A tud., Fuller Theologi 


cal Seminary, . idet Calif Vail: 2020A 
Verdugo Blvd., Glendale 8, Calif 

HIRSCH, onary M Mbr. of Tech. Staff, 
Aero. R&D, The Ramo-Wooldridge Corp., Los 
Angeles, Calif Va 7 Fiske St., Pacific 


Palisades, Calif 

HIRSCH, Richard A. | Ch. Struc. Ener 
Acft Armament Inc Cockeysville, Md 
Mail: 7505 Seven Mil Pikesville 8, Md 


Soa Robert | M Asst. Mgr, Wash 
rc... Aerojet Gen. Cor Azusa, Calif 
HIRSCHFIELD, Irving D. (M), Asst. District 
Sales Mer., Dictaphon Corp Los Angeles, 
1900 Fox Hills Dr., Los Angeles 
HISCOCKS, Richard D. (M), Asst. Ch. Engr 
De Havilland Aircraft C« Canada, Postal 
Station L, Toronto, Ont., Canada 


HITCH, Robert A. (M), Ch. Engr Strick 
gas Div. of Freuhauf Trailer Co., Phil 
Pe Vail: Spring Acres, Milford, N.J. 

HITCHCOCK, L. M. (M), Ch., Tech. St 
Boeing Airplz une Co., Seattle, Wash 

HITTNER, Alvin (A), Sr. Stress Engr., All A 
Engrg. Co., Wilmington, Del Mail: 740 
25th St., Chester, Pa. 

HITTNER, Richard (A), Design & Draftir 
Supvr., J. A. Maurer, Inc., , N.Y 

HIXENBAUGH, Gale D. (A), 648 Nautil 

a Jolla, C alif 

HIXSON. Roy (A), Engr., Stress Analysis, 1 

Martin Co., Baltimore, Md Mail: Phoen 


Md 
HJORTH, Harry E. (M), Asst. Ch. Proj. Engr 
Douglas Acft. Co., Inc., Santa Monica, Calif 
HNATIUK, T. Bohdan (M), Prof., Aero. & Jet 
— W. Virginia U., Morgantowr 


HOAG. Lyndsey J. (M), Dept. Head, Fi 
Service Engrg., Sperry Gyroscope Co., Gre 
Y 


N 

HOAK, "Donald E. (A), Stability & Control Re 
Engr WADC, W-P AFB, Dayton, Oh 
Vail: 4349 Lambeth Dr., Dayton 4, Ohio 

HOARD, Richard J. (A), Supvr., Proj. Engr 
Div., Western Gear Corp., Lynwood, Calif 
Mail: 2431 Chatwin, Long Beach 15, Calif 

HOBBS, Ernest W. (A), Fit. Test Engr., N. At 
Aviation, Inc., Columbus, Ohio Vai 7 
N. Roosevelt Ave., Columbus 9, Ohio 

Leonard S. (F), Vice Chm., Unite: 

eft. Corp., E. Hartford, Conn. 

HOBELMANN, A. H. (A), Asst. V-P, Walter 
Kidde & Co., Inc., Belleville 9, N.J 

HOBLIT, Frederic "M. (M), Gr. Engr., Ba 
Loads Dept., Lockheed Acft. Corp., Burbank 
e = Vail: 11555 Amanda Dr., Studio Cit 


HOCH, John Lane (M), Syst. Engr., AiResearcl 
Mfg. Co., Div. of Garrett Corp., Los Angel 
‘lit Vail: 11414 Berwick St., Los Angel 
49, Calif 

HOCHFELD, Henry (AF), Cons, Engr., Techna 
Ind * _Eng rg. Co., 154 Nassau St., New York 
38, N 

HOGHMAN, Harvey (A), Fit Res Engr 
Sikorsky Acft. Div., UAC, Stratford, Conn 
Vail: 203B W. Shore Rd., Great Neck, N.Y 

HOCHMAN, Samuel (A), Struc. Engr., N. Am 
Aviation, Inc., Downey, Calif Mail: 14411 
Adelfa Dr., La Mirada, Calif. 

HOCKETT, Arthur M. (M), Fit. Test Planning & 
Facilities Unit Ch., Boeing Airplane Co 
Wichita 1 — Mail: 856 Watson Lane 
Wichita 18, Ka 

HOCKMAN, Marion T. (M), Canal Winchester 
Ohio 

HODAPP, Walter B. (A), Customer Engrg 
Bendix Aviation Corp., South Bend, Ind 
Vail: 750 Diamond Ave., South Bend 28, Ind 

HODDER, Earle S. (M), Ch., R&D Proj., N 
Am. Aviation, Inc., Los Angeles 45, Calif 
Vail: 8364 Chase Ave., Los Angeles 45, Calif 

HODGE, Bayard Leon (A), Aero. Res. Engr 
Unitary Wind Tunnel, NACA, Langley Field 
Va. Mail: 456 Fox Hill Rd., Hampton, Va 

HODGE, Kenneth Ernest (M), Fit. Test Analy 
sis Engr. “‘A,’ Lockheed _ Corp., Burbank 
Calif Mail: 1321-A N. Edison Blvd., Bur 
bank, Calif 

HODGES, Beverly W. (M), Ch. of Acft. Staff 
Boeing Airplane Co., Wichita, Kan Mai 
3109 Sennett, Wichita, Kan 

HODGES, Charles W. (M), Tech. Rep., Aero 
physics Devel. Corp., Santa Barbara, Calif 
Vail: 3836 Ackerman Blvd., Dayton 9, Ohio 

HODGES, Robert H. (M), Field Rep., United 
Aircraft Service Corp. (P&WA), 400 Main St 
East Hartford 8, Conn 

HODGSON, Albert A. (M), Sr. Aerodyn. Engr 
Govt. Prod. Div., Rheem Mfg. Co., Downe, 
Calif Vail: 9642 Orangewood Ave., Gardetr 
Grove, Calif 

HODSON, Roy F. (M), Plans Mgz Deve 
Planning, The Glenn L. Martin Co., Baltimore 
3, Md Vail: 41 Croftley Rd., Lutherville 


Md 

HOECKER, Wade L., Jr. (M), Sr. Engr., North 
Am. Aviation, Inc., Downey, Calif Mai 
12301 Sunny Hills Rd., Fullerton, Calif 

HOEFLEIN, Robert W. (M), Syst. Planning 
Ener., Fit. Propulsion Lab. Dept., AGT Div 
G-E Co., Cincinnati 15, Ohio Mail: 2428 
Carol Dr., Cincinnati 15, Ohio 

HOEFLER, D. Gary (A), Lab. Engr., AiResearch 
Mfg., 9851 S LA 45 Vail: 8812 
Rindge, Playa del Rey, Calif 

HOEKSTRA, Harold D. (i). Ch. Proj. Officer 
ity ed Acft. Engrg. Div., CAA, Wash. 2 


HOEKSTRA, Paul (A), 2480'/2 S. Barringtor 
Ave., W. Los Ang reles 64, Calif 
HOEL, Robert A. (A), Proj Engr., Armament 
Sect., Aero Div., Minneapolis- Honey wel 
Re or Co., Minneapolis, Minn Va 
13 Kellogg Ave., Minneapolis 24, Minn 
HOERCHER, d E. (M), Aveo Mfg. Cory 
awrence, Mas 
HOERNER, Sighard F. (AF), Aerodynamic & 
Hydrodynamicist, Gibbs & Cox, Inc., New 
York, N.Y Mail: 148 Busteed Dr., Midland 


Park, N.J 
HOEXTER, Rolf (M), Proj. Engr., Wright Aer« 
Div., Curtiss-Wright Corp., Wood-Ridge, NJ 
Vail: 2329 Hudson Terr., Coytesville, N.J 
HOEY, John P. (A), Def. Contracts Admini 
trator, The Kett Corp., Cincinnati 17, Ohi« 
Vail: 62 Hadley Rd., Cincinnati 18, Ohio 


HOE 
Ed 
Kd 
HOF 
Act! 
to 
HOF 
HOF 
aN 
HOF 
HOF 
R 
HOF 
Re 
HO 
Ol 
HO 
Re 
HO! 
R 
HO 
B 
HO 
4 
HO 
I 
I 
H¢ 
H¢ 
| H¢ 
H¢ 
H¢ 
H 
fivera. Calif 
H 
H 
I 


(AS: ROSTER OF MEMBERS, 1957-1958 257 
k HOEY, Robert G. (A), Fit. Test Engr., AFFTC, HOLLIDAY, Bobbie B. (A), Jr. Engr., Convair, HONG, Jim (AF), Aerodyn. Div. Engr., Lock- 
Edwards AFB, Calif. Mail: 112—13th St., Daingerfield, Tex. Mail: 710 Peterman Ave., heed Acft. Corp., Burbank, Calif. Mai!: 3241 
Edwards, Calif. Mt. Pleasant, Tex. Longridge Ave., Sherman Oaks, Calif. 
HOFF, Douglas G. (A), Assoc. Engr., Douglas HOLLIDAY, Ivar M. (M), Mbr. of Tech. Staff, HOOD, Delos W. (A), Proj. Engr., Century 
Acft. Co., Inc., Long Beach, Calif. Mail: 9822 Ramo- Wooldridge Corp., Los Angeles 45, Calif Engineers, Inc., Burbank, Calif. Mail: 4941 
Stonybrook Dr, Anaheim, Calif Mail: 6642 W. 80th Pl., Los Angeles 45, Calif Greenbush Ave., Sherman Oaks. Calif. 
HOFF, Nicholas J. (F), Hd., Div. of Aero. Engrg HOLLIDAY, John T., Jr. (M), Gen. Foreman, HOOD, Hershel O. (A), Flt. Test Engr., Douglas 
Stanford U., Stanford, Calif Dept. 254, Physical Test Lab., McDonnell Acft. Co., Inc., Santa Monica, Calif 
HOFF, Russell S., Jr. (A), Aero. Res. Engr Aircraft Corp., St. Louis, Mo HOOD, Manley J. (AF), Tech. Asst. to Dir., 
Acft. Lab., WADC, W-P AFB, Ohio. Mail: HOLLIDAY, Paul T. (A), Engrg. Specialist, Ames Aero. Lab., NACA, Moffett Field, Calif 
3101 Ridgemore Ave., Kettering 10, Ohio Northrop Acft., Inc., Hawthorne, Calif. Mail: Mail: 10,460 Albertsworth Lane, Los Altos, 
HOFFERTH, Delbert Dean (A), 2314 28th St HOLLINGER Jans St ees Pedro, Calif. Hook: 
Santa Monica, Calif. » James Arthur (A), Aero. Res. » Robert G. (M), Electro-Mech. Mer., 
HOFFMAN, George Anthony (M), Engr., The Engr., Langley Aero. Lab., NACA, Langley Pacific ge Bendix Aviation Corp., N. Holly- 
OFFMAN, mes C. (A), Propulsion Engr, a >», Uial orne P. (A), Engr., P nsta es. endale 2, Calif 
Acit.. Mail: tes Gr., Chance Vought Acft., Inc., Dallas, Tex HOOK, George Randall (M), Mer., Advanced 
3 arnham. N.Y Mail: P.O. Box 179, Grand Prairie, Tex. Des. Dept., The Martin Co., Baltimore 3, Md 
HOFFMAN, Ist Lt. Myron A., USAF (A), Proj HOLLIS, William Cummings, USN (A), 112 Mail: 7209 Oxford Rd., Baltimore 12, Md 
Ener., Flt. Control Lab., WADC, W-P AFB Collins St., Biloxi, Miss HOOKS, Bentley C., Jr. (A), Fit. Test Engr., 
hic. Mail: 6516 Coriell Ave. Chicago 97, 1! HOLLISTER, Harold H. (M), Dayton Area Convair, Div. of ‘Gen Dynamics Corp., Ft 
HOFFMAN, Samuel Kurtz (AF), Gen. Mer Supvr., Sperry Gyroscope Co., Great Neck, — Tex. Mail: 4128 Eldridge, Ft. Worth 
Rocketdyne Div., No. Am. Aviation, Inc., L.I., N.Y. Mail: Cherrybend Farms, Wil 
Canoga Park, Calif. Mail: 5432 Wilbur Ave mington, Ohio. HOOTMAN, James A. (AF), Staff Asst., NACA, 
Tarzana, Calif HOLLUB, Raymond M. (A), Instr., Dept. of Aero. Wash., D.C 
HOFFMAN, Sidney (M), Des. Specialist Engr Engrg ,U of Alabama, University, Ala Mail: HOOVER, John W. (AF), Interim Hd. Prof. of 
Republic Aviation Corp., Farmingdale, L.I Box 1907, University, Ala ink Aero. Engrg., U. of Flicide: Gainesville, Fla 
; 87 Gr: ve... 1 lowers HOLLY, Kenneth E. (M), Proj. Engr., Del Mar Mail: 2107 N.W. 4th Place, Gainesville, Fla 
Engrg. Labs.,, Los Angeles 64, Calif. Mail: HOOVER, Leroy E. (M), 829 North Sparks, 
N, Sidney L. (M), 635 Evergreen Ave 15012 Del Gado Dr., Sherman Oaks, Calif. Burbank, Calif 
HOFFMAN ° < abaeeeiaiiaeeiaeie HOLM, Mrs. Helen S. (A), Asst. Aero. Engr., | HOOVER, Lt. Lloyd N., USN (A), Maint. Officer, 
HOFFMAN, Theodore (A), Stress Engr., Martin N.Y. Mail: Sq. Ninety-Three, FPO, San Francisco, 
HOLMAN, Donaid M. (M). Sr. Acft. Officer, HOOVER, 2nd Lt. Richard Alan, USAF (A), 
( AF Air Materia omd., AF 5ta., sst ielc aint. Officer, /inooski, it 
| Rockcliffe, Ottawa, Can Mail: 4609 Chase Ave, Bethesda 14, Md 
kK ill craft Corp., Buffalo, N.Y. ail: 3 are- orthrop Acft., Inc., Hawthorne, Calif 
mont, Kenmore 23, N.Y. Jack I. (A), Supvr.. Eng. Des., ANP Dept., 
tngr., Goodyear Acft. Corp., Akron, Ohio illsboro, Ohio 
8), Mail: 2461 17th St., Cuyahoga Falls, Ohio HOPGOOD, Roy C. (A), Partner, Mitchell & 
HOFSTADLER, 2ad Lt. Hugo W., USAF (A) HOLMAN, John Vivian (M) Cons., Sonning Hill, Bechert, New York, N.Y Mail: 372 Ridge 
A E AF Denham Lane, Chalfont St. Peter, Bucks., wood Ave., Glen Ridge, N.J. 
: ero ngr., Spl. Wpn. Ctr., Kirtland Sear HOPKINS, Maj. G Fred k M., 
AFB, Albuquerque, N.M. Mail: 5804 Princess Jr., 
y Jeanne Ave., Albuquerque, N.M. JLMAN, Robert R. (A), Perf. & Deve ngr., SAF (Ret.) (AF), V-I fi Cleveland’ Pneu 
HOGAN, Oliver D. (M), Supvr., Lab. Svc., GED AGT Div., Westinghouse Elec. Corp., Kansas matic Tool Co., C leveland 5, Ohio 
Lal MeDot ft. City, Mo Mail: 8950 E. 52nd St. Ter., HOPKINS, Harold B., Jr. OM). Res. Aero 
1443 D Ki 122 Kansas City 33, Mo dynamicist, Grumman Acft. Engrg. Corp., 
HOHENEMSER. K He AB). HOLMDAHL, M. (A), Design Engr. “B,” Bethpage, N.Y 
- ona (A) tngr., Struc Convair, San Diego, Cali ail: 1059 Guizot, 
— Mail: 2421 Remington Lane Engrs. Material Review, N Am. Aviation, Calif 
é nip Columbus, Ohio. Mail: 1085 Oakland Pk arvin A. (M), Physical Science 
2 HOHENSEE, Arnold W. (M), Lead Designer Ave Columbus 24 Ohio Admin., Ofc. of Secy. of Def Pentagon, Wash 
Chance Vought Acft., Inc., E. Tex. Mail HOLMES, George B. (A), Dept. Asst. Field Sve., 25, D.C. Mail: 3310 N. Woodrow St. 
HOUMANN, Bon Dr.. Dallas 20, Texas . N. Am. Aviation, Inc., Downey, Calif. Mazl: Arlington, Va. 
t HI A wy nee’ >. (M), fe h., Fit. Devel 8071 San Marcello Circle, Buena Park, Calif. HOPKINS, Wm. R. (M), Staff Engr., Airborne 
Sect., Acft. Lab.. WADC, W-P AFB, Ohio HOLMES, Howard (M), Pres., Howard Holmes, Accessories Corp., 1414 Chestnut Ave., Hill 
Mail: 536 Lewis Drive, Fairborn, Ohio Inc., White Plains, N.¥ side, N.J. Mail: Meyersville Rd., Green 
— HOLMES, Lloyd Harold (A), Lead Test Engr., Village, N.J 
d rng. Program, is Elevator Co., New York Chance Vought Acft., Inc., Dallas, Tex Vail: HOPPER, Rea E. (AF), V-P. & Gen. Megr., 
J N.Y. Mail: 1056 E. 42 St., Brooklyn 10, N.Y 2001 Reever, Arlington, Tex Acft Div , Hughes Tool Co., Culver City, 
f HOKANSON, Evert C. (AF), Partner, Control HOLMES, Robert T. (M), Liaison Engr., Chance Calif. 4 
Components Co., Pasadena, Calif Mail Vought Acft., Inc., Dallas, Tex. Mai!: 2115 HOPSON, George D. (A), Sr. Propulsion Engr., 
1505 N Valencia Ave., Pasadena, Calif. Skylark, Arlington, Tex. Convair, Ft. —" Tex Mail: 3412 Cockrell, 
1 HOLBACK, George E. (M), Ch. Materials Engr., HOLMES, William C., Jr. (AF), Pres. & Gen. Ft. Worth, Tex. 
The Martin Co., Baltimore, Md. Mail: 1601 Mer., McClintock-Taylor, Inc., Los Angeles, HOPTON-JONES, Fred C. (M), Struc. Gr. Engr., 
Burnwood Rd., Baltimore 12, Md. Calif Mail: 2128 Chelsea Rd., Palos Verdes Prelim. Des., Convair, Div. of Gen. Dynamics 
kK HOLBERT, Calvin D. (A), Tech. Rep., United Estates, Calif. Corp, Ft. Worth, Tex Mail: 2915 Scruggs 
Aircraft Service Corp., East Hartford, Conn HOLMQUIST, Cdr. Carl O., USN (M), Ch. Engr, Dr., Ft. Worth 18, Tex 
Vail: 22-65 92 St., Jackson Heights, N.Y. Fit. Test, NATC, Patuxent River, Md Vail: HORCHLER, Bennett H. (A), Publishing Dir., 
Tt HOLBROOK, David A. (A), Sr. Aerodyn. Des., 1647 S. 8th East, Salt Lake 5, Utah Aeronautical Purchasing, Cleveland 15, Ohio 
Engr., Chance Vought Acft., Inc., Dallas, Tex HOLROYD, W. B. (M), 94 Cannonbury Ave., Mail: 19101 Van Aken Blvd., Shaker Heights 
Mail: 9183 E. Inwood Dr., Arlington, Tex. Pinner, Middlesex, England 22, Ohio 
go yee D. L. (M), Western States Mer HOLSCHUH, Carl G. (M), Pres. & Gen. Megr., HORD, Richard N. (M), Aircraft Design Engr 
f Fafnir Bearing Co., Los Angeles, Calif. Sperry Gyroscope Co., Div. of Sperry Rand Specialist, Power Plant Staff Engrg., Lockheed 
HOLCOMBE, Pier 1 (A), Assoc. Engr., The Corp., Great Neck, N.Y. Aircré hea Marietta,Ga. Maz: 159 Crom 
d Martin Co., Baltimore, Md. Mail: 8339 Phila- HOLSHOUSER, Lt. Jesse A., USN (A), Air well Rd., Atlanta 19, Ga 
delphia Rd., Baltimore 6, Md. Devel. Sq. 3, NAS, Atlantic C ity, N J HORIE, Micah (A), Engr., Marquardt Acft. Co., 
HOLDAHL, Robert A. (M), V-P, FluiDyne HOLT, Edward Cc. (A), Acft. Struc. Devel Van Nuys, Calif Mail: 18118 Calvert St., 
Engrg. Corp., Minneapolis, Minn W Ohio Mail: P.O Coll 4 J. (A), P 
>. : OX 204, aynesville no war (A), orkey- Moore 
HOLDEN, Frederick R. (M), Head, Propulsion HOLT, H. Robb (M), Sr. Design Engr.. Navy Assoc., Torrance, Calif Matl: 2 Meadowlark 
Section, Air Warfare Research Department, 
U.S. NADC, Johnsville, Pa Vail: Bristol Ord, Div., Eastman Kodak Co., Rochester, N.Y Lane, Rolling Hills, Calif. Ban 
RCE RS ages Mail: 117 Colebrook Dr., Rochester 17, N.Y HORKY, Frederick P. (A), USAF Pilot, Pope 
HOLDEN William. H sy (M), C 1 HOLT, Maurice (AF) Assoc. Prof. of Applied AFB, N.C Mail: 706 S. Wood St., Staunton, 
Elec Engr 2042 Crary St. Pasaden: Calif HOLT (M). Plant Mai ri I HORN Herbert E M), FI I 1. 
sade » Oscar E. (M), Plant Mgr., The W. L erber - (M), Fit Jeve <ngr., 
HOLDER, Douglas William (AF ), Sr. Principal Maxson Corp., Old Forge, Pa Mail: 120 Grumman Acft. Engrg. Corp., Bethpage, N'Y. 
egg 7: yl sine oe Lab., Tedding Park Dr., Clarks Summit, Pa Mail: 60 Hamilton St., Sayville, N.Y 
on, Middlesex, hnglane a HOLT, Robert L. (A), Sr. Dynamics Engr., HORN, Robert P. (A), Acting Ch., Procure 
ag ing = (A), 1217 3rd Ave., W., Convair, Div. of Gen Dynamics Corp., San ment Div., DCS/Materiél, Hq MATS, 
irmingham S, Ala Diego, Calif Mail: 5122 Logan Ave., San Andrews AFB, Wash. 25, D.C Mail: 3426 
s HOLDER, ~— A. (A), Des. Engr., Msl Diego 14, Calif. N. Delta St., Rosemead, Calif 
or Div., N. Am. Aviation, Inc., Downey, HOLTAN, Lester C. (A), Regional Ch. Pilot, HORN, Stanley T. (M), Des. Engr., Lockheed 
h Western Airlines, Inc., Los Angeles, Calif Acft. Corp., Burbank, Calif Mail: 7336 
HOLDHUSEN, Engr Mai!; 223 S. Griffith Park Dr., Burbank, Calif Dr., Tujunga, Calif 
uiDyne Ener. Corp., Minneapolis 5, Minn HOLTZ, Tobenette (A), Engr., Aerodyn., No HORN, Wm. H. (M), Engr., Dev. Eng. Dept., 
HOLGATE, Thomas A. (M), Aerodyn. Engr Am. Aviation, Inc., Columbus, Ohio. Mail: U.S. Rubber Co., Detroit, Mich Mail: 14800 
Cc Mail: 595 E. Town St., Columbus 15, Ohio. Hubbell, Detroit 27, Mich. 
? roadway, Seattle 2, Wash HOLUB, Carlton J. (A), B Designer, Lockheed HORNBURG, Robert C. (M), Des. Engr., 
HOLLAND, Alfred C. (A), M.I.T., Room 41-219 Acft. Corp., Burbank, Calif Matl: 13201 Struc. Sect., Douglas Acft. Co, Inec., El 
Cc ambridge, Mass ; ‘ Crowley St., Pacoima, Calif. Segundo, Calif Mail: 1712 W. 152nd St., 
HOLLAND, George J. (A), Des Engr., Boeing HOLWAY, Harold P. (A), Set up Engr., Wind Gardena, Calif 
Airplane Co., Seattle, W ash Vail: 19805 4th Tunnel Op. Gr., JPL, C.1.T., Pasadena 3, Calif HORNE, Harry B., Jr. (A), Asst. to Tech. Dir., 
ve., S., Seattle 88, Wash ; HOLZAPFEL, Harrison W. (M), Asst. Div. Megr., Nuclear Devel. Corp. of Am., 5 New St., 
ee a ee vee ty oe Res. Cons AiResearch Aviation Svc. Co., Los Angeles, White Plains, N.Y. 
0 E. 42nd St., New York, } Calif Mail: 2930 Mandeville Canyon Rd., HORNER, John W. (M), 8935 Valley View Ave., 
HOLLAND, Ray, Jr. (M), Mgr Aero. Engrs., Los Angeles 49, Calif Whittier, Calif ; 
Roswell, N M Mail: 1702 W. Third St., HOLZWARTH, Robert W. (M), Design Engr., HORNER, Richard E. (M), Asst. Secy. of the 
Roswell, N.M McDonnell Acft., St. Louis, Mo Air Force (R&D), Pentagon, Wash D.C 
HOLLE, Glenn F. (A), Exp. Test Engr., Allison HOMITZ, Henry H. (A), Engr., Lamp Div Mail: 3713 Nellie Custis, Arlington 7, Va 
Div., GMC, Indianapolis, Ind Mail: 2105 G-E Co., Cleveland 10, Ohio Mail: 30921 HORNER, William B. (A), Field Sve. Foreign 
Nowland Ave., Indianapolis 1, Ind Bayridge Blvd., Willowick, Ohio Supvr., N. Am. Aviation, Inc., Los Angeles, 
| mp porno Euclid C. (M), 45025 Tenth St HOMSHER, Paul T. (M), Fit. Test Div. Admin Calif Vail: 6 Lessingstrasse, Weisbaden, 
ancaster, Calif. McDonnell Acft. Corp., St. Louis, Mo Mail: Germany 
HOL LERITH. Charles (M), V-P. & Dir., Aero RPI, Box 365 Creve Coeur, Mo HORNING, Don O. (M), Res. Engr., U. of Calif., 
quip Corp.. Jackson, Mich. Mail: 706 W HONECKER, Herbert J., Jr. (M), Aero Res Richmond, Calif. Mail: 620 San Fernando, 


Michigan Ave., Jackson, Mich. Engr., U.S. NOL, Silver Spring, Md Berkeley, Calif. 


McDonnell Acft. Corp., S 
6186 Pershing, St. Louis 12, Mo. 

RIGAN, Clement V. (A), Sr. Mbr., 
Facility, Aviation Syst. 
5 il: 78 Westchester Circle, 


ham, Mass. 
HORRISBERGER, John F. 


HORSCH, Frank J., 
Grumman Acft. Engr. Corp., 
SLEY, rage He Scott (A), } 


HORST, Joha K. E. (A), Sr. Res. sa 


Cuyahoga Falls, Ohio 
HORTON, Peter (M), ! 
. ., Santa Monica, Calif. 


HORTON, William 


HORVATH, “Michael a. 

Marquardt Acft. Co., 5 
i st., Granada Hills, Calif. 
HORVATH, Stephen J. (A), : 


San Fernando, Calif 


Mail: 5800 Wilmett Rd.,. 
HOSE, Peter M. 


HOSEK, John J., Jr. 

Convair, Ft. Worth, T 
HOSFORD, Norman F. ( 
2 iv., Bendix Aviation Corp., 
Mail: 123 Fernwood Ave., 


, lowa. 
HOSHIZAKI, Hiroshi (A), Scie 


Mail: 3559 Bilglade 


Aerojet-Gen. Corp., / 


HOSKING, James R. 
Pratt & Whitney Aircraft, Div. of United Air- 
East Hartford 8, Conn. ; 
RFD 1, W apping, Conn. 
Leonard Maxwell 
The De Haville and Acft. Co., 
Hampshire, England. j 


ot John J. (AF), Spl. Asst. to the Pres. 
Chance Vought Acft., T 
CH 


Acft. Ind Assn. of America, Inc., 
HOTSON, Fred Ww. (M), Ch. Pi 


146 Maplewood Rd., 


Aeronca Mfg. Corp., ! 
i Middletown, Ohio. 
HOUGHTON, Howard D. 

Div. of Acroquip Corp. & Northrop Aero. Inst., 


ve., Angeles 24, Calif. 
HOULT, Charles P. 


Mail: 15 Prentiss st. 
HOUPT, W. Kenneth (M), V-P. 
Aero. Div., Curtiss-Wright Corp., 


Cambridge 40, Mass. 


N.J. 
HOUSE, Frank R. 


HOUSE, Raymond Nelson, Jr. (A), Sr. Engr., / 

Bosch Arma Corp., ity v.Y M 
60 Hemlock Lane, Massapequa Park, N.Y 


HOUSER, Bradford C. 
HOUSER, J. Grover (M), Engr., T 


, Md. 

HOUSER, Jacque (M), 
Boeing Airplane Co., S 

825, Seahurst, Wash 
ORTH, William H. 
, Chance Vought Acft., 
Mal: 915 S. Rogers Rd., 
HOUSTON, Capt. 


HOUSTON, Clayton E. (A), Assoc. Engr., 
i d. 


HOUSTON, John P. 

Aeronautical Laboratory, Moffett Field, Calif. 
il: 386 Yerba Buena Ave., Los Sali 

HOUSTON, Robert R. > 
Pan Am. World Airways, San Francisco, Calif. 

, Des. Specialist, Aero- 
dyn., Wind Tunnel Testing, Douglas Acft. Co., 
El Segundo, Calif. i i 
Pacific Palisades, Calif. 

HOVGARD, Paul E. (F), V-P, Kellett Acft. Corp., 

i Mail: 904A Park View Apt., 


HOWARD, A. W. (M), Alveral aft E 


HOVEY, Robert W. 


AERONAUTICAL ENGINEERING REVIEW—SEPTEMBER, 


HOWARD, Claude R. (A), 2548 N.W. 18th St., 
Oklahoma City 7, Okla 

HOWARD, Darnley M. (M), Sr. Mech. Engr., 
Emerson Res. Labs., Wash., D.C Mail: 624 
Girard St., N.E., Wash. 10, D.C 

HOWARD, Eli Philip (A), Dynamicist, Radio 
plane Co., Van Nuy Calif. Mail: 14648 
Wyandotte St., Van Nuys, Calif 

HOWARD, Ephraim M. (AF), Staff Specialist & 
Asst. to Exec. Engr., PP Engrg., Marquardt 
Acft. Co., Van Nuys, Calif. Mail: 17952 
Ingomar St., Reseda, Calif 

HOWARD, Harold W. (A), Acft. Struc. Loads 
Engr., WADC, W-P AFB, Dayton, Ohio 
Mail: R.R. 1, Box 553, Clayton, Ohio 

HOWARD, Henry Bernon (M), Dir. of Struc 
Res., Ministry of Supply, London, England 

HOWARD, Maj. Henry C., USAF (A), R&D 
Staff Asst., DCS/ De vel Hq. USAF, Wash 
D.C. Mail: 202 N. Virginia Ave., Falls 
Church, Va 

John R. (M), Supvr., Environment: al 

Lab., AC Spark Plug Div., GMC, Milwaukee 2 

Mail: 808 E. Bradley Rd., Fox Point 17, 


HOWARD, Lee R. (M), Fit. Test Engr., Aerodyn 
Sect., Douglas Acft., Co., Inc., Santa Monica 
Calif. 

HOWARD, Leroy A. (M), Ch. Field Engr., Gas 
Turbine Dept., Lycoming Div., Avco Mfg 
Corp., Stratford, Conn 

HOWARD, Vincent W. (M), Asst. Dir. Devel. 
Engrg. Div., Radioplane Co., Van Nuys, Calif 
Mail: 6579 Wandermore Rd., Malibu, Calif 

HOWARD, Walter B., Jr. (M), Sr. Civ. Engr., 
O&R Dept., NAS, Jacksonville, Fla Mail: 
1656 Charon Rd., Jacksonville, Fla 

HOWARD, Weston M. (A), Aerodyn. Engr., 
Boeing Airplane Co., Seattle, Wash. Mail 
3013 Fort St., Seattle 99, Wash. 

HOWARD, William R. (M), Operations Engr 
Jet Propulsion Lab., C.I.T., Glendale, Calif 
Mail: 1451 Valane Drive, Glendale 8, Calif 

HOWE, Ist Lt. Dan O., USAF (A), Pilot, March 
AFB, Riverside, Calif Vail: 5761 Willard 
Way, Riverside, Calif 

HOWE, Robert (A), Flight Test Engr., Missile 
Systems Div., Lockheed Aircraft Corp., Van 
Nuys, Calif. Mail: 8342 Lurline Ave., Canoga 
Park, Calif. 

HOWELL, Clarence S., Jr. (M), Aerodyn 
Engr.,PP Unit, Boeing Airplane Co., Seattle, 
Wash. Mail: 8807 S.E. 63rd St., Mercer Island 
Wash 

HOWELL, Maj. Homer H., Jr., USAF (A), Instr 
Thermodynamics & Fluid Mech., Dept. of 
Marine Engrg., U.S. Naval Academy, Annap 
olis, Md. Mail: 66 Sellers Rd., Annapolis 


Md. 

HOWELL, John William (A), Assoc. Engr., 
Boeing Airplane Co., Seattle, Wash. 

HOWELL, Sidney C. (M), Eastern Sales Mgr., 
Spl. Prod. Div., The Weatherhead Co., Cleve- 
land, Ohio. Mail: 16 Colonial Rd., Morris- 
town, N.J. 

HOWELL, William J. (M), Asst. Dir., Res. & 
Engrg., Tru Scale, Inc., Wichita, Kan. 

HOWELLS, Frederick W. (M ), Mgr., Tech. Sales, 
N. Am. Aviation, Inc., Columbus, Ohio. Mail: 
3011 Minerva Lake Rd Columbus 24, Ohio. 

HOWERING, Ralph W. (A), Prop. Engr, 
Grumman Aircraft Engrg. Corp., Bethpage, 

-Y. Mail: 22 Denton Ave., E. Rockaway, 


N.Y. 

HOWES, E. David, Jr. (A), 610 County St., 
W. Wareham, Mass 

HOWES, Walton L. (M Aero. Res. Engr., 
NACA, Cleveland, Ohio Mail: 1495 E 
204 St., Euclid 17, Ohio 

HOWLAND, Daniel (M) Supvr., Op. Res. Gr 
& Asst. Prof, Dept. of Ind. Engrg., The Ohio 
State U., Columbus 10, Ohio Mail: 2018 
Tewksbury Rd., Columbus 21, Ohio. 

HOWLAND, W. Lavern (M), Engr., Flight Test 
Div., Lockheed Aircraft Corp., Burbank, 
Calif. Mati: 601 S. Sunset Canyon Dr., 
Burbank, Calif 
OWLEY, Donald L. (A), Engr Aerodynamics, 
North Am. Aviation, Inc., Downey, Calif. 

HOWLING, Leonard Harry (M), Engr. “‘B,” 
Equip., Canadair, Ltd., Montreal,Can. Mail: 
69 5th. Ave., South, Laval West., P.Q., Can 

HOY, James M. (M), Gr. Ldr., Stress Unit, 
Transp. Div., Boeing Airplane Co., Renton, 
Wash. Mail: 10620 39th S.W., Seattle 66, 
Wash 

HOYLER, W. F. (M), Des. Gr. Engr., Convair, 
Div. of Gen. Dynamics Corp., Ft. Worth, 
Tex. Mail: 4604 Kemble, Ft. Worth 3, Tex. 

HOZAKI, Shigemi (A), Aerodynamicist, Propul- 
sion Res. Corp., Santa Monica, Calif. Mail: 
888 N. Fair Oaks, Pasadena, Calif. 

HRABE, Delmer W. (A), Intermediate Engr., 
Allan B. DuMont Labs., Los Angeles, Calif. 
Mail: 721 Pine St., Santa Monica, Calif 

HROMAS, Leslie A. (A), Instr., Purdue U., W 
Lafayette, Ind Mail 125 DeHart, W. 
Lafayette, Ind. 

HSU, Chieh-Su (M), Assoc. Prof., Univ. of Toledo, 
Toledo 6, Ohio Vail: 4043 Caroline, Toledo 
12, Ohio. 

HUBBARD, Arthur L. (A), Dept. Engr., MSD, 
Lockheed Acft. Corp., Sunnyvale, Calif. Mail: 
Box 43, Bonny Doon Rte., Santa Cruz, Calif 

HUBBARD, Herbert B. (M), Applied Math 
Supt., Applied Science Div., United Air Lines, 
Inc., Chicago, II! Mail: 12325 S. 68th Ct.. 
Palos Heights. II! 


Herbert L. (M), Des. E 

HUBBARD, Joel R. 

HUBBARD, John K. (M), } 

Dresser Operations, 


HUBBARD, Norman A. 


HUBBARD, Richard B. 
HUBBARD, William Frederick (A), 
HUBBARTT, James E. 


1179 L arkfield 
HUBEN, Michael 


e., Los Angeles 45, Calif 
HUBER, Claude S. j 


HUBER, J; Richard ; 
Box 110 Doylestown 


HUBNER, William 


HUDSON, Themes 
Co., Van Nuys, Calif 


HUEBNER, Danny F. 
HUEGIN, William 


Eastern Sales Mgr 


HUESTED, Richard S. 
~ Officer, ‘ORR Dept., 

HUETHER, Robert Ww. 
La Crescenta, Calif 


1650-D Valley Ave., 
HUFFORD, Don 


HUGGINS, Wallace J. 


Control Officer, Fairchild AFB, 

HUGHES, Arthur J. (AF), Dir., K 

HUGHES, Cyril Gwynne (M), Sr. Aerodynami 
cist, Perf., Short Bros. & Harland Ltd., 

il: 19 Norwood Crescent, 
ast, and. 

HUGHES, Charles S. (M), 

cla 
HUGHES, Pfc. Edward P., III, USA (A), Military 
i t, 52 M 


N 
HUG SHES, Frederick J. (M), 108 De Kinsey Rd 
wane Arthur, Severna Park, Md. 
GHES, George W. (A), 
“oo Aluminum Ladder Corp., 
HUGHES, Howard R 


HUGHES, ‘Ronald (AF), 
Supermarine Works 


Mail: Orchi ards Way, Becton’ 


28832 S. Gunter Rd. S if. 
HUGHEY, A. H. (A), 6286 Vine Way, Holly wood 


28, Calif 
LCdr. George Haring, Jr., USN 


HUGLI, Wilfred C., Jt. (M), Dir., 


Hartshorn De., Short Hills, N.J. 
Fre John Tad 


NLY. 
HULICK, Raiph (A), 


Shasta, West Calif. 


Litton Industries of Md., 


Volutsia, Wichita a 16, 
HULL, 2nd Lt. 16, 


Box 487, C1 57-M, Webb AF Spriag,’ Tex 
HULSE, Frank w. 


253 
HU 
HOROWITZ, Abraham (A), Loads’ Engr., \ 
Mail: 
Itham ( 
Ded- 
NAMC, Phila. 12, Pa Mail: 503 E. Mt enport, Pa HU 
(M), Sr. Engr I | 
btruc. Test Engr aru Co enver, Colo Mail: 1944 
Bethpage, N.Y ‘ H 
Ibr Tech. Staff Lorain A | 
Co., Culver City H 
ade St Culver 5650 Var 
N.Y Mail ( HI 
873 Schuman P1., Baldwin, N.Y Atlanta 19, Ga ( 
( M) Prelim D 
Hawthorne, Ca H 
(A), Megr., Mid-States 
Engr H. (AF), N.Y. Area R 
Jouglas 
Acft. Co., Inc., Santa Monica, Calif Vail: ~ \ eseda, Calil 
10701 Sharp Ave., iy (A), Aero. Devel. En H 
HORWATH, Albert S. (M), Asst. Wash. Rep., adena, Calif 
JAC Hartford, Conn. . (A), Regional Eng 
Bethesda 14, Md Rep., Huck Mfg. Co., Detroit : Mich Vf H 
dvanced Res. Engr., 15501 Huston St Encine f 
Msi. pyst. Lab., »yivania Elec. Prod Inc 
Div Westinghe 
H 
USN (M) Aer 
NAS, Jackson H 
Pioneer | 
, Daven Gr. Engr., Wings 
Daven = Acft In H 
ntist, Lockheed 
Ac Orp., Palo Allo, Cant. » Lewis L. ), Engr. “B,’’ Aerodynam 
HOSIER, C. Wy, Jr. (A), Asst. Dir. of Sales Hayes Acft.Corp.. Birmingham, Ala Mai | H 
zusa, Calif. Mail: 1838 Birmingham 9, Ala 
El Vista Cir., Arcadia, Calif. ), Ch., Devel. Plannit 
Boeing Airplane Co., Wichita, Kan Vv H 
Behita, Kan 
(A), Asoc, Locs 
heed Acft. Corp., Marietta, Ga Mail: 267 H 
Pinehill Dr., Smyrna, Ga 
Colden Common, Nr. Winchester, England : 
Wash., D.C. 
The Ontario 
EEE Port Credit, Ont., Canada 
HOUGHTON, A. W. (M), Proj. Des. Engr., : 
es. Engr., M.I.T 
idge, Mass f 
Sales, Wright 
Wood-Ridge, 
Ch. Aerod 
Corp., Boston 14, Mass Mail: 10 Partridge 
ail HUGHES, W. D. (M), Msl. Sr. Weight Engi 
Png 
Engr., Sand 
alif 
he Martin Co 
HUGHSON, Lt. Robert K. (A), Belle Pla 
Engr. Op. Re 
Vash Mail: Box J = 
(A), Propulsion Deve 
Inc., Dallas, Tex Ifg. Ce 
ing, Tex — nger D 
ett, USAF (A), 
eputy ir. oO roc., AEDC, Tullahoma, Design Engr., North A : 
Tenn. Mail: 606 Stone Blvd., Tullahoma, Mail 8 
Aro, It 
Inc., College Park | 
Md 
HULL, Lewis M. (AF), Chm., Bd. of Dir., A 
Radio Corp Boonton, N.J Vail RD | 
Boonton, N.J 
HULL, Ralph L. (A), Stress Analyst, Boeing A 
Ban Mail 232 
USAF (A), 227 Texa | 
cS Abilene, Tex 


1AS 


HUME, William Alexander (A), Engrg. Planner, 
Wea. Control Syst., McDonnell Acft. Corp., 
St. Louis, Mo. Mail: 4924 Buckingham Ct., 
St. Louis 8, Mo. 

HUME, Major William H., USAF (A), Ch., Tech 
Operations, 4929th Test Sq. Devel., 4925th 
Test Gr. (A), Kirtland AFB,N.M. Mail: 7819 
Bellamah Ave. N.E., Albuquerque, N.M 

—z-z H. A. (M), Des. Specialist, Douglas 

Inc., El Segundo, Calif 

HUMPHREY. James B. (M), Ch. Engr., Hydra 
Inc., Burbank, Calif. Mail: 6610 

5th St., Los Angeles 48, Calif. 

HUMPHRIES, Douglas G. (M), 79 Ormond Rd., 
Elwood $3, Victoria, Australia. 

HUNCZAK, H. R. (M), 1800 Horseshoe Blvd., 
Westlake, Ohio. 

HUNDERE, Al (M), Chm., Aviation Dept., 
Southwest Res. Inst., San Antonio, Tex 

HUNDLEY, Marvin Lee (A), Aerodynamics Engr 
Convair, Div. Gen. Dyn. Corp., Ft. Worth 
Tex. Mail: 3701 Tulsaway, Ft. Worth, Tex 

HUNNEX, Milton D. (A), Instr. in Philosophy, 
San Bernardino Valley College, San Bernardino 


Calif. 

HUNSAKER, Jerome Clarke (HF), Prof 
Emeritus, M.1.T., Cambridge 39, Mass 

HUNT, Charles P. (A), Sales Engr., Pioneer 
Aluminum, Inc., Los Angeles 45, Calif. Mail 
531 E. Delaware Rd., Burbank, Calif. 

HUNT, Wm. R. (M), Design Specialist, 707 
Controls, Boeing Airplane Co., Renton, Wash 
08 16010 Maplewild Ave., Seattle 66 


HUNTER, Aldridge T., Jr. (A), Des. Engr 
Convair-Astronautics, San Diego, Calif. Mail: 
4484 Utah St., San Diego 16, Calif. 

HUNTER, David U. (A), Ch. Engr., Ind. Prod 
Br., Stratos Div., Fairchild Eng. & Airplane 
Corp., Bay Shore, N.Y Mail: 12 Golf Lane 
Huntington, N.Y 
UNTER, Hugh F. (M), Acft. Devel. Engr 
Lockheed Aircraft Corp., Marietta, Ga 

HUNTER, John S. (A), Engr., Goodyear Acft 
Corp., Akron 15, Ohio. Mail: 1271 Harpster 
Ave., Akron 14, Ohio 

HUNTER, Maxwell W. (AF), Missile Design 
Engineer, Douglas Aircraft Co., Santa Monica, 
Calif. Mail: 4701 Aqueduct Ave., Encino, 


Calif 

HUNTER, Paul A. (M), Aero. Engr., NACA, 
Langley — Va Vail: 49 Brandon Rd 
Warwick, 

HUNTER, Robert E. (A), Aero. Res. Engr., 
WADC, W-P AFB, Ohio. Mail: Box 148 
Waynesville, Ohio 

HUNTER, Robert F. (M), Asst. Ch Engr, 
Shafer Brg. Div., Chain Belt Co., Downers 
Grove, Ill. Mail $39 Carol St., Downers 
Grove, Ill 

HUNTER, Willson H. (M), Asst. to Dir., Lewis 
Fit. Propulsion Lab., NACA, Cleveland 11 
Ohio 
UNTER, William T. (A), Design Engr., H. R 
Morash—Cons., 8 Manning Rd., Waltham 54 
Mass. Mail: 648 Hammond St., Chestnut 
Hill 67, Mass 

HUNTINGTON, Richard B. ), Aerodynamicist, 
Lockheed Acit Corp., Calif Mail: 
11401 Danube Ave., Granada Hills, Calif 

HUNTINGTON, William S. (M), Aerodynami 
cist, Boeing Airplane Co., Renton, Wash 

HUNTSBERGER, Ralph F. (M), Ch., Unitary 
Wind Tunnel Plan Div., Ames Lab., NACA 
Moffett Field, Calif Vail: 2205 Waverley 
St., Palo Alto, Calif 

HUPPERT, Merle C. (M), Engr.—-Research, 
Lewis Flight Propulsion Lab., NACA, Cleve 
land, Ohio. Mail: 606 Bell Ave., Elyria, Ohio 

HURC, Cass F. (M), Ch. Devel. Engr., Magneto 
Div., Fairbanks, Morse & Co., Beloit, Wis 
Vail: 1523 Blaine Ave., Janesville, Wis- 

HURD, William C. (A), Des. Engr., N. Am. Avia 
tion, Inc., Downey, Calif Vail: 15413 E 
Hornell, Whittier, Calif 

HURKAMP, Charles H. (AF), Ch. of Advanced 
Design, Fairchild Aircraft Div., Fairchild 
Engine & Airplane Corp., Hagerstown, Md 
Vail: 1158 Hamilton Blvd., Hagerstown, Md 

HURLBURT, Charles E. (M), Asst. Ch. Engr 
Eclipse—Pioneer Div., Bendix Aviation Corp 
leterboro, N.J 

HURLEY, Mary Jeanne (M), Applied Loads 
Iengr., Grumman Acft. Engrg. Corp., Bethpage 


N.Y 

HURLIN, John C Mathematician, Westing 
house Elec. Corp., Air Arm Div., Baltimore 3 
Md 

HURST, Donald F. (A), 2502 Yearling St., Lake 
wood, Calif. 

HURST, Peter F. (M), Pres., Aeroquip Corp 
Jackson, Mich 

HURT, George J., Jr. (A), Aero. Engr., NACA, 
“ angley Field, Va Vail; 3812 Roads View 

Hampton, Va 

HURT’ Hugh Harrison, Jr. (A), Lecturer in Aero 
Engrg & Hd., Engrg Ar Aviation Safety 
Div., U. of S Calif , Los Angeles 7, Calif. Mail: 
415 S. Meadow Rd., W. Covina, C — 

HURTY, Walter C. (AF), Prof. of Eng U. of 
Los Angeles, Calif. Mail: 11638 Blix 

N. Holly wood, Calif 

HUSEMAN. Charles F. (M), Des. Engr., Me 
Donnell Acft Co., St. Louis, Mo. Mazl: 7932 
Rockhill Rd., Affton 23, Mo 

HUSEN, Carl F., Jr. (A), Sr. Res. Engr., Flutter & 
Vibrations, N. Am. Aviation, Inc., Downey, 
Calif Mail: 12122 Nelson St., Garden Grove, 
Calif. 


ROSTER OF MEMBERS, 


HUSMANN, Richard A. (A), Designer ‘‘A,’’ PP 
Perf., Douglas Acft. Co., Inc., El Segundo, 
Calif. Mazl: 9732 Stonybrook Dr., Anaheim, 


HUSON, LCdr. John, USNR (M), Head, Guided 
Missiles Br., U.S. Naval Trng. Device 1e:; 
Port Washington, N.Y. Mail: Fernwood Ave 
Oakdale, L.I., N.Y. 

HUSS, Carl R. (M), Aero. Res. Engr., NACA 
Langley Field, Va. Mail: 103 Cynthia Dr., 
Hampton, Va. 

HUSTON, Wilber B. (M), Aero. Res. Engr., 
NACA, Langley Field, Va. 

HUTCHENS, Bob J. (A), Pilot, USAF, James 
Connally AFB, Tex. Mail: 3729 E. Funston, 
Wichita 17, Kan 

HUTCHESON, Richard L. (A), Test Engr 
Dayton, Ohio. Matl: Box 35, 

Jexter City, Ohio. 

HUTCH INSON, B. W. B. (A), Sales Mgr. 
Western Acft. Supply, Los Angeles, Calif 
Mail: 1615 W. Haven Rd., San Marino, Calif. 

HUTCHINSON, Charles H. (A), Assoc. Res 
Engr., Cornell Aero. Lab., Inc., Buffalo, N.Y 

Mail; 587 Aero. Dr., Buffalo 25, N.Y. 

HUTCHINSON, Herbert A. (A), Wind Tunnel 
Op. & Grad. Stud., Ga. Tech. Exp. Sta., 
Atlanta, Ga. Mail: 250 Second Ave., Deca 


tur, Ga 

HUTCHINSON, Lester B. (AF), Aero. Engrg 

ee: O&R Dept., NAS, Corpus Christi, Tex 
Mail: 449 Claremore St., Corpus Christi, Tex 

HUTCHINSON, Samuel Frederick (A), Engrg. 
Coordinator, Chance Vought Aeft., Inc., 
Dallas, Tex. Mail: Fenner Rd., Plymouth 
Ohio 

HUTCHISON, Dale H. (M), Asst. to Dir 
Physical Sciences Div., Stanford Research 
Inst., Menlo Park, Calif. Mail: 23709 Arbor, 
Los Altos, Calif. 

HUTH, George H. (A), Sr. Engr., Struc., N. Am. 
Aviation, Inc.,Columbus, Ohio Vail: 107 E. 
Stanton Ave., Worthington, Ohio 

HUTTON, James H. (M), Mer. of Programs, 
Nucleonics Dept., Bell Acft. Corp., Buffalo 1, 
N.Y. Mail: 139 Easton Ave Buffalo 15, 


N.Y. 

HUTTON, Richard (AF), Ch. Engr., Grumman 
Acft. al Corp., Bethpage, N.Y Mail: 
8 Valley C amaes 12, N. Y. 

HUXHOLD, William J. E ngr. ‘‘A,’’ MceDon 
nell Aircraft Corp., icackan Field, St. Louis, 


Mo 

HUXLEY, William P. (A), Sales Mgr., Hamilton 
Standard Div., UAC, Windsor Locks, Conn 

HUYETT, Richard C. (M), Sr. Engr., Haller, 
Raymond & Brown, Inc., State College, Pa 
Mail: 449 Glenn Rd., State College, Pa 

HUEDING, Dick (A), Res. Aerodynamicist, 
Norwegian Def. Res. Estab., Kjeller, Norway 
Mail: Slemdalsrei 73, Vinderen, Oslo, Norway 

HWANG, Y. Y. (A), Pres., Foilcraft Printing 
Corp., 3611 14th Ave., Brooklyn 18, N.Y 
Mail: 11 Alstead Rd., Valley Stream, N.Y. 

HYATT, Abraham (AF), Res. & Analysis Officer & 

Ch. Scientist, BuAer, Wash. 25, D.C. Mail: 
1716 Connecticut Ave., Wash. 9, D.C. 

HYATT, Fred E., Jr. (M), Ch. Weights Engr 
Republic Aviation Corp., Farmingdale, N.Y 
Mail: 36 Flower Hill Rd., Huntington, N.Y 

HYBERTSEN, Martin (M), Member, Tech 
Staff, The Ramo- Wooldridge Corp., Los Angeles 
45, Calif Mail: 3665 Cartwright St., Pasa 
dena, Calif. 

HYDE, David Mitchell (A), Industrial Engr., 
Methods Studies Dept., Boeing Airplane Co 
Seattle, Wash Mail: Rt. 2, Box 161A, 
Renton, Wash 
YDE, Rosalyn E. (M), Stress Analyst, Republic 
Aviation Corp., F armingdale, L.1., N.Y 

HYLAND, Capt. John J., USN (M), CO, USS 
“Onslow’’ (AVP-48), FPO, San_ Francisco, 
Calif. 

HYLTON, J. Cari (A), Engr., Sperry Utah 
Engrg. Lab., Salt Lake City, Utah 


IACOBELLI, Lt. Rocco Fred, USN (A), 17 Feldor 
Dr., Pensacola, Fla 

IACOVO, Joseph F. (A), Test & Devel. Engr., 
Prop. Div., Curtiss-Wright Corp., Caldwell 
N.Y Vail: 12 Roscoe Ave., Madison, N.J 

IBANEZ, Henry (M), Proj. Admin., Fairchild 
Engine Div., Deer N.Y Vail: 
Box 761, St James, N.Y 

IBRAHIM, Shukry Kamel ( M) Visiting Lecturer, 
Dept at Aero. Engrg., U. of Minnesota, 
Minneapolis 14, Minn 

John J., USNR (F), Cons. to Chm., 

ACA, Wash., D.C Mail 185 Park Ave 
York 22, N.Y. 

IGLESIAS, Victor D. (A), Supvr Propulsion 
Syst. Conditioning, Northrop Aeft., Inc., 
Hawthorne, Calif 

IGNATOWSKI, Alvin F. (A), Struc. Engr 
Lockheed Acft. Corp., Burbank, Calif Mail 
20949 Saticoy St., Canoga Park, Calif 

IGNE, Elpidio (A), Struc. Engr., Rocketdyne 
Div., N. Am. Aviation, Inc., Canoga Park, 
Vail: 640 N. Pass Ave., Burbank, 


IKOLA, George H. (M), Asst. to Ch. Des. Engr 
Douglas Acft. Co., Ine., Long Beach, Calif. 
Mail: 827 23rd St., Santa Monica, Calif 

ILGEN, Mary L. (A), Aerodynamicist, Douglas 
Aircraft Co., Santa Monica, Calif Mail: 528 
San Vicente Blvd., Santa Monica, Calif 


= 259 


ILGEN, Paul R. (A), Sr. Aerodyn. Engr., Chance 
Vought Acft., Inc., Pt. Mugu, Calif. Mail: 
265 E. Elm, Oxnard, Calif. 

ILIAN, Guenter (A), Struc. Engr., Republic 
Aviation Corp., Farmingdale, L.I., N.Y. Mail: 
78-22 79th Pl., Glendale 27, N.Y. 

IMAI, Isao (AF), Prof., Dept. of Physics, U. of 
Tokyo, Tokyo, Japan. ee 59 Suidocho, 
ku, Tokyo, Japa 

IMMENSCHUH, William T. (AF), Ch., Test Op 
Engrg. Div., Ryan Aero. Co., San Diego, Calif. 
Mail: 4410° 71st., La Mesa, Calif. 

IMRIE, Walter Curtis (A), Operations Research 
Scientist, Lockheed Aircraft Corp., Marietta, 


Ga. 

IMSTER, Harry F. (A), Proj. Gr. Thermodynami- 
cist, McDonnell Acft. Corp., St. Louis, Mo. 
Mail: 14 N. Lyle, Clayton 5, Mo. 

INFIORATI, Matthew E. (A), Struc. Designer, 
Grumman Acft. Engrg. Corp., Bethpage, N.Y. 
Mail: 2459 Rugby St., E. Meadow, N.Y 

INGELFINGER, Layton (M), 2100 Gay Drive 
Dayton 10, Ohio. 

INGELSE, Allen O. (A), Jr. Engr., Stress, Good- 
year Acft. Corp., Litchfield Park, Ariz. Mail: 
1122 W. McDonnell, Apt. 2 Phoenix, Ariz. 

INGER, George R. (A), Cred. Student in Aero 
Engrg., Wayne Univ., Detroit, Mich. Mail: 
12554 Maiden, Detroit 13, Mich. 

INGLISH, Harold C. (M), Des. Engr., Lockheed 
Acft. Corp., Burbank, Calif. 

INMAN, Robert M. (A), 7250 Case Ave., Sun 
Valley, Calif 

INSLEY, Robert (F), Ch. Prod. Engr., Acft 
Eng. Div., Ford Motor Co., Chicago, Ill 

IRBITIS, Karlis (AF), Sr. Prelim. Des. Engr., 
Canadair Ltd., Montreal, Que., Can Mail: 
5360 Victoria Ave., Montreal, Que., Can 

IRLANDI, Lt. Santo A., USN (A), Naval Aviator, 
Ary Instr., Kingsville, Tex. Mail: 308 Angle 

Apt. 163, Kingsville, Tex. 

IRONM NGER, Capt. John G., USAF (A), Asst 
Ch., Airframe Components Br., Aero. Div., Hq 
ARDC, Baltimore, Md. Mail: 170 Williams 
Md 

IRVINE, C. R. (M), 6353 Camino Dela Costa, La 
Jolla, Cal it 

IRVINE, LCdr. James Farra, Jr., USN (M), Hd., 
Carrier Suitability Test Sect., Ship Install. 
Div., BuAer, Wash., D.C. Mail: 1710 Jerry 
Place, Falls Church, Va. 

IR VING, David E. (A), Purchasing Engr., Red 
Lion Plant, The Budd Co., Phila. 15, Pa. Mail: 
1433 Waverly Rd., Gladwyne, Pa. 

IRVING, J. A. (A), Test Engr., JPL, C.i.T., 
Pasadena, Calif 

IRWIN, Arthur S. (AF), Dir. of Res., Marlin 
Rockwell Corp., Jamestown, N.Y 

RWIN, Donald W. (M), 16809 Victory Blvd., 
Van Nuys, Calif. 

IRWIN, Harry Joseph, Jr. (A), Des. Engr., Ryan 
Aero. Co., San Diego, Calif Mail; 4919 
Dafter Dr., San Diego 2, Calif. 

IRWIN, Horace G. (M), Asst. Struc. Sect. Ch., 
Douglas Aircraft Co., Tulsa, Okla Vail: 
4138 E. 41st, Tulsa, Okla 

ISAACS, R. H. (A), Gen. Mgr., Eclipse-Pioneer 
Div., Bendix Aviation Corp., Teterboro, N.J 

ISAACSON, Lavar King (A), 13417 Contour Dr., 
Sherman Oaks, Calif 

ISAKSON, Gabriel (M), Assoc. Prof., Dept. of 
Aero. Engrg., U. of Michigan, Ann Arbor, Mich 

ISBILL, Albert S., Jr. (A), Engr., The Martin 
Co., Denver, Colo. Mail: 6336 E. 17th Ave., 
Denver 20, Colo 

ISENBERG, Joel S. (M), Ch., Aerophysics Sect 
Res. Div., Bell Acft. Corp., Buffalo 5, N.Y 

ISLAMOFF, Ilia I. (M), V-P—Engrg. & Devel., 
Ludwig Honold Mfg. Co., Folcroft, Pa Mail: 
5 Fairfield Rd., Cl: aymont, Del 

ISLEY, John Stuart (M), Tech. Rep. Aero 
Controls Ltd., Northampton, England Mail: 
20 Christchurch Road, Northampton, England 

ISLINGER, Joseph S. (A), Res. Engr., Materials 
Engrg. Sect., Armour’ Res Foundation, 
Chicago, Ill Vail: 3843 N. Richmond St., 
Chicago 18, Ill 

ISOM, James, Jr. (M), Proj or Analyst, 
Bell Acft. Corp., Buffalo, N.Y Mail: 524 E. 
Ferry St., Buffalo 8, N.Y 

ISRAEL, Edmund (M), Proj. Engr., R&D Div., 
Harvey Machine Co., Inec., Torrance, Calif 
Vail: 1712 Esplanade, Apt. A, Redondo 
Beach, Calif 

ISRAEL, Lester (A), Sr. Aerodyn. Engr., Fair 
child Kinetics Div., Fairchild Eng. & — ane 
Corp., 1860 Broadway, New York 23, N.Y 

ISRAEL, Marion S. (M), Pres., Scientific Business 
Programs, Inc., Beverly Hills, Calif Vail: 
914 Bluegrass Lane, Los Angeles 49, Calif 

ISREELI, Jack (M), Ch. Engr., The Technicon 
Co., Chauncey, N.Y Vail: 19 Stebbins Ave., 
Tuckahoe, N.Y 

ISSERSTEDT, S. Gordon (M), Pres, Corex 
Ltd., 30-36 Bridgman Ave., Toronto 4, Ont., 


Can 

IURA, Toru (A), Propulsion Res 
Corp., Santa Monica if 

1VANOFF, Victor A. CAR ) Mech. Engr., Design 
Dir., Scientific & Test Br., N.Y. Naval Ship 
yard, Brooklyn 1, N.Y Mail: 524 E. 5th St., 
New York 9, N.Y 

IVANOVIC, Nicholas P. (AF), Tech. Dir., Naval 
Install. Test Facility, NAS 

N.J. Mail: 6342 Leonard St., Phila Pa 

IVERS, John C. (M), Mgr., Acft. 
Northe astern District G "E Co., New York, 
Mail: 1 Little Bull Ct., Huntington, N v. 

IVERSEN, James D. (A), Instr., Aero. Engrg 
Iowa State College, Ames, Iowa 


new light on a cold problem 


195 systems performance 105 | Pneum 
>ombustion heating systems heat exchangers purge gas systems performance os 


a 3 = 
4 


Pneumatic valves 


and re 


hot fuel prime 


systems 


[" the land of the midnight sun—or 
anywhere the temperatures drop 
down to —65°F and stay there—Janitrol 
hot fuel prime systems provide positive 
engine starting in a matter of minutes. 

In a series of tests for example, a 
Curtiss-Wright turbo-compound engine 
which had been cold soaked for three 
solid days at —65°F was started in 60 
seconds and running clear in 3 minutes. 
This was not an isolated example. The 
Janitrol unit does it repeatedly. 

The unit is less than 18 inches long, 
weighs under 16 pounds, heats fuel 
from —65°F to 200°F and supplies hot 
fuel at the rate required as long as 
necessary to insure smooth engine 
starts. It draws less than 7 amperes and 
can be used while the starter is on. 

Janitrol’s broad experience in solving 
such problems has led to other im- 
portant developments: such as Janitrol 
high-temperature high-pressure cou- 
plings; pneumatic controls, heat ex- 
changers, and purge gas systems. Call 
your nearby Janitrol representative. 
Janitrol Aircraft-Automotive Division, 
Surface Combustion Corporation, 
Columbus 16, Ohio. 
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We can help 
you “fit” 


WIRE CLOTH 
is to your needs 


These days, “fit” is an appropriate 
wer word when it comes to matching wire 
Rd cloth to industrial needs—especially 
when you do business with the Reynolds ; 

orp, Wire Division of National-Standard. + 
| Here’s why .. . 


First, there are of course the many Setataete 


finishes and coatings that provide for i 


2018 infinite combinations to meet any erisisisisteitssseceeeneyerens 
special requirement right on the nose. 


on Secondly, and highly important, 
Reynolds also ‘tailors’? wire cloth to 
, the precise width and length needed to 
ve minimize waste and to shave the last 4 
: bit of excess cost out of production 
operations. 


Finally, Reynolds helps you take the 
fullest advantage of these variables by 
“lif providing truly unmatched engineering 
and analytical service . . . nation-wide. 
Can wire cloth do a better job for you? ; 
Can you cut costs? Could wire cloth be ade 
the answer for certain new require- 
ments? Check with Reynolds . . . see 
what Reynolds service and quality con- 

Ie trol offers! 


| NATIONAL STANDARD 


DIVISIONS: NATIONAL - STANDARD, Niles, Mich.; / wir tainle m © spring and plated wires + WORCESTER WIRE WORKS, Worcester, Mass.; music spring. stainless and plated wires. high and low carbon specialtie 


WAGNER LITHO MACHINERY, Secaucus, N. J.; meta/ decorating equipment + ATHENIA STEEL, Clitton, N. J.; fat. high carbon spring steels © REYNOLDS WIRE, Dixon, II1.; industrial wire cloth 
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vertol tests 


The new Vertol 76 isa true Vertical Take-Off and Landing (VTOL) 
aircraft, an experimental vehicle that casts a large shadow into 
the future. 


With its ability to take off, hover and land like a helicopter it is 
independent of all but the most rudimentary landing area. 


orld’s first Tilt Wing Yet it flies from point to point with the dispatch of a turbo-prop 


passenger plane. 


OL Research Aircraft In this pioneer air vehicle the wing and rotor-propellers tilt asa 


Engineers, if you are not already working for 
the government or defense industry, inves- our experienced personnel, our test facilities and our productive 


tigate job opportunities with Vertol. 


\ 
VERTOL 


unit through a 90° arc at the will of the pilot. For vertical flight 
he rotates the wing upward. To fly level he tilts the wing forward. 
Given a small runway, he can set the wing at the most effective 
angle to operate Model 76 as a Short Take-Off and Landing 
(STOL) aircraft and thus increase payload potential. 


The Model 76, soon to undergo flight tests, has been developed 
by Vertol for the Army Transportation Corps and the Office of 
Naval Research as part of the military’s ceaseless quest for 
greater mobility and efficiency. From flight tests will come expe- 
rience and knowledge applicable tothe bright future of VTOL in 
military and commercial aviation. 


Since 1943 Vertol has been a pioneer in research and develop- 
ment of vertical lift aircraft. It is now the largest independent 
manufacturer of helicopters. You may find that our know-how, 


capacity can help you solve a problem. 
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Quality is a product 
of the Mind 


Men at Rohr know that building quality into 
products takes more than skilled hands and 
precision machines. There’s more at Rohr... the 
mindful pursuit of perfection that stamps an 


unseen label on every Rohr-built part. 


It’s this label that has led to Rohr’s world 
leadership in the design and production 


of ready-to-install power packages for airplanes. 


Today in addition to power packages for many 
of America’s leading military and commercial 
planes, Rohr has been chosen to build complete, 
ready-to-install power packages for great, 

new jet-powered airliners such as the Boeing 
707, the Convair 880 (shown below) and 

the Lockheed Electra Propjet. 


In these, and over 30,000 other different Rohr 
parts, quality comes built in. For quality is a 


product of the minds of men who manage Rohr. 


World’s largest producer 
of ready-to-install 
power packages 
for airplanes. 


AIRCRAFT CORPORATION 


Main Plant and Headquarters: Chula Vista, Calif. 
Plant: Riverside, Calif. 
Assembly Plants: Winder, Georgia; Auburn, Washington 


Career opportunities for engineers and technicians. 
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Monica, Calif 
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OLDRIEVE, Robert E. (A), Aero. Res. Scientist & 
Mech. Engr., NACA, Cleveland, Ohio Vai 
5531 Stumph Rd., Parma 30, Ohio 
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MIRACLE 
IN 
MINIATURE 


Observation and control of am- 


phibious and airborne landings. test performance. 


Close observation of jet or piston engine 


Observation of danger areas, 
where exposure would involve 
danger to personnel. 


Surveillance of assembly 
areas and movements 
of forces. 


Brand new! RCA ‘‘Telemite’’ (model JTV-1) a 1-pound 
ultra-miniature television Camera, makes possible direct 
observation of sites and events never before accessible by TV 


It fits lightly into the hand; it can be carried in a 
pocket; it weighs about a pound; it will go places too 
small for ordinary cameras, too dangerous for man; it 
will observe without being conspicuous; it may be 
mounted on a tripod, fastened to wall or bulkhead, 
hand-held by a pistol grip. Size: 17%’ x 23<”" x 434”. 


By means of a transistorized circuit and the new RCA 
half-inch Vidicon, the ‘“Telemite’’ actually surpasses 


Tmk(s) ® 


standard Vidicon-type industrial TV cameras in sensi- 
tivity. It produces clear, contrasty pictures with a 
scene illumination of 10-foot candles or less. 


” 


The ‘‘Telemite’”’ operates with up to 200 feet of cable 
between it and the control monitor, and this distance 
can be further extended by using a repeater amplifier. 
This is the first TV camera to employ photoelectric 
sensitivity control, which provides automatic adapta- 
tion to widely varying scene illumination. 


DEFENSE ELECTRONIC PRODUCTS 


RADIO CORPORATION of AMERICA 


CAMDEN, N.J. 
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Average assembly time and labor cost—wired bolt vs. 


SPS aircraft bolt with built-in Nylok locking element 


1 Minute 


$.05 


7 Minutes 6 


The old way—with lockwires SPS aircraft bolt with Nylok 


New SPS self-locking bolts with Nylok* 
reduce assembly time and labor cost 85% 


Separate locking devices eliminated 


Only one operation is required to fasten aircraft assemblies 
with SPS self-locking bolts ... installing the bolts. No lock- 
washers, cotter pins or wires are necessary. The built-in Nylok 
locking pellet forces mating threads together and holds tight. 
You save the cost of separate locking devices and, far more 
important, the time and labor it takes to install them. The 
saving in the case of a wired assembly is 85% by test. 


SPS engine and airframe bolts with the built-in Nylok locking 
element also help you reduce maintenance costs. Disassem- 
bling a wired installation, for example, involves cutting the 
wires, removing fragments, and finally removing the bolts. 
With SPS self-locking bolts there is again only one step— 
removing the bolts. Because of the “‘plastic memory” of the 
nylon pellet, these self-locking bolts can be reused at least 
15 times—generally more. They still retain full locking power 
in spite of violent vibration. 


\ 


BEFORE ASSEMBLY. The nylon AFTER REMOVAL. “Plastic 
pellet projects slightly. When memory” of the nylonpellethas 
assembled, threads will be | expanded impressed threads to 


impressed into it. The tough, greaterdiameterthan the screw 
eget threaded SPS aircraft fasteners ane available resilient pellet forces mating threads. Screw can be used re- 
with the ylok self-locking element. For complete informa- threads together, lockssecurely peatedly. In use, ‘“tmemory” 
tion, write Aircraft Products Division, STANDARD PRESSED 


wherever wrenching stops. keeps threads tightly locked. 
STEEL Co., Jenkintown 58), Pa. 


*T.M, Reg. U.S. Pat. Off., The Nylok Corporation We also manufacture precision titanium fasteners. Write for free booklet. 


Aircraft Products Division Spi Jenkintown - Pennsylvania 


Standard Pressed Steel Co. © The Cleveland Cap Screw Co. © Cooper Precision Products * Standco Canada, ltd. © Unbrako Socket Screw Co., ltd. 
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CONSULT YOUR 
AERONAUTICAL ENGINEERING CATALOG 


For Names—Current Addresses—General Description of Products of all principal manufacturers of 
aircraft and guided missile components 


Specifie product data of these leading companies 
is filed in the current 1957 edition. 


Ace Electronics Associates 
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Adel Div., General Metals Corp. 
Aerojet-General Corp. 
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American Metal Hose Div. 
American Felt Co. 
American Screw Co. 
American Seating Co. 
American Steel & Wire Div. 
U.S. Steel Corp. 
Amphenol Electronics Corp. 
Albert & J. M. Anderson Mfg. Co. 
Avco Defense and Industrial Products 
B & H Instrument Co., Inc. 
Bendix Products Div., Bendix Aviation Corp. 
‘aledonia Electronics & Transformer Corp. 
‘annon Electric Co. 
sentury Controls Corp. 
‘hain Belt Co. 
Chandler-Evans 
Cherry Rivet Div., Townsend Co. 
Cleveland Pneumatic Tool Co. 
Delavan Manufacturing Co. 
Douglas Aircraft Co., Inc. 
Eastern Industries. Inc. 
Kclipse-Pioneer Div., Bendix Aviation Corp. 
Thomas A. Edison Ine. 
Klastic Stop Nut Corp. of America 
Electrical Engineering & Mfg. Corp. 
renwal, Inc. 
Flexonics Corp. 
Ford Instrument Co. 
General Electric Co., Silicone Products Dept. 
G. M. Giannini & Co., Inc. 
Graphite Metallizing Corp. 
Hartwell Aviation Supply Co. 
Hathaway Instrument Div., Hamilton Watch Co. 
The A. W. Haydon Co. 
Jack & Heintz, Inc. 
Johns-Manville 
Joy Manufacturing Co. 
Kawneer Co. 
Kearfott Co.. Inc. 
Kelsey-Hayes Co. 


Kenyon Instrument Co., Inc. 

Lavelle Aircraft Corp. 

Lear, Inc. 

Lewis Engineering Co. 

Link-Belt Co. 

The Liquidometer Corp. 

Lisle Corp. 

Lundy Manufacturing Corp. 

Magnetic Amplifiers, Inc. 

Manning, Maxwell & Moore, Inc. 

Marman Div., Aeroquip Corp. 

Marquardt Aircraft Co. 

Meletron Corp. 

Micro Switch Div., Minneapolis-Honeywell 
Regulator Co. 

Mine Safety Appliances Co. 

The New York Air Brake Co. 

Pioneer Parachute Co., Inc. 

Revere Corp. of America 

M. H. Rhodes, Inc. 

Rohr Aircraft Corp. 

Rosan Ine. 

Arthur C. Ruge Associates, Inc. 

Ryan Aeronautical Co. 

Safe-Flight Instrument Corp. 

Scott Aviation Corp. 

Sierra Engineering Co. 

Sikorsky Aircraft Div., United Aircraft Corp. 

Simmonds Aerocessories, Inc. 

A. O. Smith Corp. 

Solar Aircraft Co. 

Southwest Products Co. 

Sperry Gyroscope Co. 

Standard Pressed Steel Co. 

Stanley Aviation Corp. 

Sterer Engineering & Mfg. Co. 

F. W. Stewart Corp. 

Stratoflex. Inc. 

Stratos Div., Fairchild Engine & Airplane Corp. 

Swedlow Plastics Co. 

Technical Appliance Corp. 

Vickers, Inc. 

The Weatherhead Co. 

Western Gear Corp. 

Weston Electrica! Instrument Corp. 

S.S. White Dental Mfg. Co. 

Wittek Manufacturing Co. 

Zenith Plastics Co. 
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ROSS, Clarence J. 
Mechanisms, 
Palo 
Los Altos, Cz 
ROSS, Claudius A. (A), 
Hamilton Standard Div., 
Fla. 5 
burg, Fla 
ROSS, David H. 
New York, N.Y. 
8, Switzerland 
ROSS, David T. 


ROSS, Franklin J 
Fit 
Mail: 45) 
ROSS, Frederick W. 
dynamics, 719 N. } 
ROSS, Ira G. J 
Aero 
4455 Genesee St., 
ROSS, Lt. Col. 
duction i 
Hq 


189th St., 
ROSS, William M., 
namics, T 
1819 
ROSSBACH, Richard Je 


ROSSETTOS. “Joh n 
retical Aerodynamics, 
East Hartford, Conn 
course, New Y 

ROSSING, Arthur T. 
logical E 


AERONAUTICAL ENGINEERI 


Road Pointe Farms 36, 


l; 1050 Maurice Ave 
ROT TELL, Ranieri R. 


10401 Ruffner Ave., Granada Hills, Calif 


ROTH, Brig. Gen. 


: AFB, Colorado Springs, Colo 


ROTHGEB, Ear! P. 
AL, Gordon (M), Gr. Engr., Ae . 


Murdock, Wichita 6, 


ROTHMAN, Maurice 
. (M), Co-ordinating Engr., 


Northern Polytechnic, 


Rolling Hills, Calif 


Engrg., Cornell Univ., 


TTMAYER, Earl 


ROUNDS, James M. 


Layout Draftsman, 
>> 
ROUSSEAU, ‘William 


Sanderson & Porter, 


Morris 


2492 Arborvista Dr 
ROUZEE, George 


Sperry Gyroscope Co., ¢ 


Ci 
ROWE, Norbert Edward (F), 


Warner Robins AMA, Robins AFB, Ga 
ROSS, Lee E. (/ ‘Mt. T ) i i 
plane Co., S 
ROSS, Richard 
Lockheed Acft. Corp., 
2154 N. L 
ROSS, Richard Elvin (A), 2 
Portland, 
ROSS, Robert J. 
AiResearch 
Mail: 41: 
ROSS, Robert O. 
Res 
Bel Air Ave., / 
ROSS, Robert S 
Goodyear Acft 
4270 Hickory 
ROSS, Russell H. 
Worth 16, Te 
ROSS, S. _L., 


L 


D. 


Instrumentation Engr., 


ROWE. Williams 

ROWLAND, Arthur 
] : 19554 Ranchcreek Rd., 
ROWLAND, Joseph Michael 
ROWLAND, Richard 
ROWLEDGE, Arthur 


W-P AFB, Ohio 
ici ROW VLEY, Frederick C. 


ROY, Kiran Kumar 


Office National d’ Etudes 
Mail: 840 Grand Con 
Y Chatillon-sous- Bagneux 


NG REVIEW—SEPTEMBER, 1957 


ROYSTON, Denis (M), Gr. Ldr., Hyd. Syst 
Engrs, Avro Acft. Co., Malten, Ont., Can 
— 255 Jane St., Apt. 49, Toronto, Ont., 


ROYSTON, Harold E. (A), 1960 Federal Ave., 
Costa Mesa, Calif. 

ROZEA Cc. Ji. (A), Sve. Engr., Lockheed 
Acft a Marietta, Ga. Mail: 286 Gilbert 


St., Smyrna, Ga 

ROZELLE, Harold L. (M), Tech. Sect. Gr. Enger., 
Ryan Aero. Co., San Diego, Calif Mail: 3470 
Idlewild Way, San Diego 17, Calif 

ROZYCKI, Richard Charles (A), Assoc. Engr, 
Aerodynamics, Lockheed Aircraft Corp., Bur- 
bank, Calif. 

RUBENSTEIN, Murray (A), Aerodynamics 
Engr., Republic Aviation Corp., Farmingdale, 
Mail: 69— 39 Park Drive East 
Kew Garden Hills, N.Y 

RUBERT, Kennedy Furlong (M), Hd., Internal 
Aerodynamics Br., NACA, Langley Field, Va 
Mail: Moore House Lane, Yorktown, Va 

RUBESCH, Rudy Andrew, Jr. (A), Assoc. Engr., 
Douglas Acft. Co., Inc., Santa Monica, Calif 
Mail: 2711B Euclid St., Santa Monica, Calif 

RUBIN, Arnold E. (M), Struc. Engr., Lockheed 
Acft. Corp., Burbank, Calif. Maztl: 4368 Farm 
dale Ave., N. Hollywood, Calif. 

RUBIN, Eugene S. (A), Res. Aerodynamicist 
Naval Supersonic Lab., M.I.T., Cambridge 
Mass 

RUBIN, H. (A), 515 Morris St., Phila. 48, Pa 

RUBINSTEIN, Marvin (A), Sr. Test Engr, 
U. of S. Calif., NAMTC, Pt. Mugu, Calif 
Mail: 2481 Purdue, Los Angeles 64, Calif 

RUCKSTAHL, R. E. (M), Mgr., Engrg. Drawing 
Ofe., Air Arm Div., Westinghouse Elec. Corp 
Baltimore 3, Md. 

RUDEY, Carl Joseph (A), Res. Engr., Fredric 
Flader Div., Eaton Mfg. Co., Toledo, Ohio 

RUDMANN, Arthur (A), Stress Analyst, Republic 
Aviation Co., Farmingdale, N.Y Mail: 84-62 

250 St., Bellerose 26, N.Y 

RUDOFF, Paul (M), Des. Lead Engr., McDonnell 
Acft. Corp., St. Louis, Mo. 

RUEDE, J. G. (A), Engr., North Am. Aviation 
Inc., Columbus, Ohio. Mail: 3137 Westerville 
Rd., Columbus 11, Ohio 

RUEGER, Herman A. (A), Assoc. Engr rhe 
Martin Co., Baltimore, Md Mail: 408 $ 
School Lane, Lancaster, Pa. 

RUELKE, Franklin R. (A), Assoc. Engr., Douglas 
Acft. Co., Inc., El Segundo, Calif Mai 
5258 Berryman Ave., Culver City, Calif 

RUETENIK, J. R. (M), Sr. Staff Engr, 
Cambridge, Mass 

RUFFNER, Benjamin F. (AF), Staff Engr 
Prod. Res., Boeing Airplane Co., Seattle, Wash 
Mail: 3916 55th Ave., S.W., Seattle 16, Wash 

RUFFNER, Donald F. (A), Engrg. Asst., Pneu 
matics Devel. Lab., Thompson Products, Inc 
23555 Euclid Ave., Cleveland 17, Ohio 

RUGGE, George F., Jr. (A), Msl. Test Engr 
Convair, Div. of Gen. Dynamics, Pomona 
Calif. Mail: 790 Redding Way, Upland, Calif 

RUGGE, Raymond A. (AF), V-P —-R&D Diy 
The W. L. Maxson Corp., 475 Tenth Ave 
New York 18, N.Y 

RUGGIERO, Ralph J. (M), Staff Specialist 
Dynamics, N. Am. Aviation, Downey, Calif 
any 11872 Melody Park Dr., Garden Grove 


RUHLAND, William E. (A), 6741 A. Hoffman 
St. Louis 9, Mo. 

RUHSENBERGER, Capt. J. R., USN (Ret.) 
(M), Staff Asst. to Ch., Guided Msl. Div 
Dough: as Acft. Co., Santa Monica, Calif Vail 

256 E. Mendocino St., Altadena, Calif 

RUIZ, Jose Antonio (A), Des. Engr., N. Am 
Aviation, Inc., Los Angeles, Calif Mail: 
18712 Fonthill Ave., Torrance, Calif 

RULING, F. Charles (M), Mgr., Aviation & Def 
Industries Sales, G-E Co., New York, N.Y 

RUMMEL, R. W. (M), V-P-—-Engrg., TWA, 
Kansas City, Mo 

RUMPH, L. B. (AF), Hd., Aero Dept., Engrg 
Div., The Rand Corp., Santa Monica, Calif 
a 815 Alma Real Dr., Pacific Palisades 

alif 

RUNCKEL, Jack F. (AF), Aero. Engr., NACA 
Langley Field, Va Mail: 120 Woodland Ave., 
Warwick, Va 

a cry Harry L. (AF), Aero. Res. Engr 

ACA, Langley Field, Va 

RUNYON, Comdr. Donald E., USN (M), Fighter 
Design, BuAer, Wash., 

RUPP, Maj. George R., USMC (M), Asst. Dir., 
Tech. Div., BAGR, Central Dist., W-P AFB 
Ohio Mail: 725 N. 52nd St., E. St. Louis, Ill 

RUPRECHT, Fred A. (A), Supt., Parachute Dept 
Cook Res. Labs., Skokie, IIl Vail: Mtd 
Rte. 3, Palatine, Ill 

RUPTASH, John (M), Prof., Aero. Engrg 
U. of Wichita, Wichita 14, Kan. 

RUSS, Daniel George (M), Mgr., Aviation Div 
CDC Control Services, Inc., Hatboro, Pa 

RUSS, Kenneth M., Jr. (M), Sr. Struc. Engr 
Lockheed Acft. Corp., Marietta, Ga M ail 
205 Robin Lane, Marietta, Ga 

RUSSELL, A. E. (F), Dir. & Ch. Engr., Bristol 
Acft. Ltd., Bristol, England 

RUSSELL, Allan M. (A), Pres., Aero Medical 
Prod., Inc., Cleveland 22, Ohio 

RUSSELL, Frank F. (A), Chm. of the Bd 
Cerro de ie _Corporation, 300 Park Ave 
New York 22, N.Y 

RUSSELL, heat (A), Student, Grad. School of 
Aero Engrg., Cornell U., Ithaca N.Y 
Vail: 522 Dryden Rd., Ithaca, NY 


Ch Engr., more, Md \ 23 Loch Raven Blvd., RU 
Gen Dy Baltimore 18, M 
2104 Willow, ROSSMANN, Peter F. (M), Ind. Cons., First of 
Mail: 9017 Mich ( 
ROSTKOWSKI, Capt. Frank J., USAF (A) RU 
rnold Rosen AF Devel. | Lewis Flt. Propulsion ] 
h. 5, D.C Lab., NACA d, Ohio Mail: 5262 
*res., Chesa Dewey Rd., ted, Ohio RU 
pt., Baltimore ROTA, Paul A ngt., Reaction Motors 
-nberg ( 
iberg R 
T58 5 
Mass 97th, N.E., Be Wash 
ROTH, Don C Engr., Cessna Acft : 
USN Co., Wichita ar 
ransp ROTH, Henry A ‘ Dept. 3464, Zone 60 7 
N.Y Northrop Acft Hawthorne, Calif : 
ROTH, Henry Jame M Aerodynamist ‘‘A 5 
Proc Lockheed Ac Burbank, Calif. Maz R 
urtiss 
Mail: ROTH, John F rafting Syst. Co-ordina R 
tor. Lockheed Ac rp., Burbank, Calif 
Engr | Marshall S. (M), Deputy 
at riel, Hq., Air Defense 
R R 
g. Proj Mail: 3421 ¢ las 25, Tex R 
Corp., ROTHER, Carl J \ Research Gr. Engr 
wu: 6452 Delmar San lif R 
Field Svc. Rep., Dougla 
Monica, Calif Vail 
ita 1, an au: tale R. >, Rome, Italy R 
M Sr Lecturer in 
Hollo 
ne, Isle of Wight, way Rd., Lor 7, England R 
F), Asst. Dir. for 
), Fit. Test Engr, 
Mail ROTHROCK, L. M. (M), Proj. Fit. Test Engr R 
Northrop A Hawthorne Calif 
), Fit. Test Proj. Mail: 2609 Blvd Manhattan 
Natl. Def RCAF Beach, Calif R 
fail: 905 Roseview ROTT, Nichoias Prot., Aero. Engrg 
ttawa, Can Grad. Scho 
sst Prof Ithaca, N.¥ R 
ROTTMANN, A Jr. A), Material 
n. Supvr., Fuselage Engr., Grut Engrg. Corp., Beth 
, Hawthorne, Calif RI 
ght Engr N. Am ST Energ Specialist 
alif ( reraft Corp Akron 
nc. Engr., Stress & Ohio Va n Ave., Akron, Ohio 
ANP Dept., G-E ROUNDS, Geo Mbr.-—Tech.’ Staff R 
fail: Box 161 DD Guided M I Ramo- Wooldridge 
Corp Le \ Calif Mail: 18073 
r., Liquid Eng. Div., ) n R 
isa, Calif a Aero. Engr., Boeing 
Designer, Struc. & Airplane  ( Wash Mail 17545 
scheed Acft. Corp., Aurora Ave Wash R 
1020 Rilma Lane, ROUSE, Robert ‘ A Planner Exptl 
Fit lest Acft. Engrg. Corp R 
Vat 57 Nearwater 
J N.Y 
M Proj. Gr. Engr R 
Acft. Corp., St. Louis 
po 1, Kirkwood 22, Mo 
indenstr. 3F, Zurich D I Acft. Re Engr R 
heec cit Marietta, Ga Vai 
igr., Lockheed Acft PY I Atlanta, Ga R 
fail: 11304 Dilling Sales Mgr Air 
Armament Di eat R 
(AF), Tech. Dir., Dir. of Neck, N.Y 
C, Edwards AFB, Calif. ROW, Perry V Fit. Test Engr., Ryan 
St., W., Lancaster, Calif Aero. Co lif Mail: 802 West R 
M), Cons., Physics——-Aero Ave., J-9, La lif 
felborn, Dearborn, Mich ROWE, James R ‘ M Planning Sect R 
Exec. V-P & Dir., Cornell Liquid Eng. D et-Gen. Corp., Azusa 
Buffalo 21, N.Y M ail: Calif Ma helborn St Covina 
es S., USAF (A), Ch. Pro lech. Dir., Black 
of Proc. & Production yurn & Gen. A srough, E. Yorkshire R 
England 
14155 Lemay St., 
t. R 
1. Engr., Douglas 
h, Calif Mail: R 
k, lif 
Supvr Engrg 
Pasadena, Calif R 
if Covina, Calif 
- (A) Dir In 
ic ng, The Martin 
NV R 
), Strength Gr 
St. Louis, Mo R 
1 nn, Mo 
F 21 rrowels 
R 
ROWLEY, E. H roj. Engr Boeing Air 
Kan M atl 413 N 
mu M), Ch. Fit. Test R 
— Eng. Corp., Bethpage 
2. Ohio N.Y Mla ( Huntington, N.Y 
(M), Engr., Aerody ROWNEY, Cad: ’ s; Victor, USN (M), Cdr 
Dallas, Tex Maul: Carrier Air ( N, CVG-7, c/o FPO 
Tex New York, > 
(M), Engr., G-E Co., Meg. Dir., Air Survey 
Mail: 10133 Kenwood ata td. & Aero. Services 
110 Ltd ‘ Calcutta, India 
(A), Res. Engr., Theo Vail: PYG Calcutta 29, India S 
ARDC, USAFP, Ralti 17 France 


kheed 
ilbert 


3470 


sngr., 
Bur- 


amics 
ydale, 


East, 


ternal 
Va 
éngr., 
Calif 
lif 
Kheed 


‘arm 


Calif. 


awing 
Sorp 


redric 
84-62 


onnell 


ation 
ville 


rhe 
wS 


puglas 


Mail: 


ingr 
Vash 
Vash 
Pneu 
Inc 
ingr., 


nona 
Calif 


ristol 


-dical 


IAS 


RUSSELL, Lt. Col. Harold G., USAF (A), Asst 
DCS/Op., AFFTC, Edwards AFB, Calif. 
Vail: Altoona, Wis. 

RUSSELL, H. W. (M), Tech. Dir., Battelle 
Memorial Inst., 505 King Ave., Columbus 1, 
Ohio 

RUSSELL, RAdm. James S., USN (F), Ch, 
BuAer, Dept. of the Navy, Wash. 25, D.C. 

RUSSELL, Joseph John (A), Ottawa Rep., The 
Fairey Aviation Co. of Canada, Ltd., Eastern 
Passage, N.S., Can. Mail: 235 Irving Ave., 
Ottawa, Can. 

RUSSELL, Maurice George (M), Proj. Engr., 
Auster Acft. Ltd., Rearsby, Leicestershire, 
England. Mail: The Hill, Thrussington, Leics., 
England 

RUSSELL, Ralph A., Jr. (A), Proj. Engr., Engrg. 
Sect., Airship Test & Devel. Div., USN, 
L akehurst, N.J. Matl: Wright Pl., Farming- 
dale, N.J. 

RUSSELL, Richard E. (A), USAF Pilot, 824 
Cliff, Spok: ane, Wash. 

RUSSELL, Robert T. (A), Staff Supvr., Super- 
sonic Br., Propulsion Wind Tunnel, ARO, Inc., 
Tullahoma, Tenn. Mail: 607 Larry more Dr., 
Manchester, Tenn. 

RUSSELL, William R. (A), Aerodynamicist, 
Northrop Acft., Inc., Hawthorne, Calif. Mazl: 
Apt. 9, 4126 Century Blvd., Inglewood, Calif. 

RUSSI, Michael James (M), Thermodyn. Sect. 
Sup Marquardt Acft. Co., Van Nuys, Calif. 

RUSZAJ, Norbert F. (M), Designer ‘ ‘A’, Transp 
Div., Boeing Airplane Co., Seattle, Wash. 
Mail: 5921 34th Ave, S.W., Seattle 6, Wash 

RUTH, Edward M., Jr. (A), Propulsion Engr., 
Msl. Devel., Martin Co., Baltimore, Md. 
Mail: 3618 Gibbons Ave., Baltimore 14, Md 

RUTHERFORD, Bruce J. (M), Pres., Micro- 
wave Engrg. Co., 4000 Mount Lee Dr., Holly- 
wood 28, Calif. 

Whitley John (M), Aero 
— Mer., Ge es Logistics, 990 S. Fair Oaks, 

*asadena, Cal 

RUTKOW SKI, a (M), Assoc. Prof., Dept 
of Aero. Engrg., Wayne Univ., Detroit, Mich. 
Mail: 5 Ridgemont Court, Dearborn 7, Mich 

RUTLEDGE, John E. (M), Ch. Inspector, Mc 
Donnell Acft. Corp., St. Louis, Mo. Mail: 
12S. Harvey, Ferguson 21, Mo. 

RUTOWSKI, Edward S. (M), Aerodynamics 
Engr., Douglas Aircraft Co., Ine., Santa 
Monica, Calif 

RYAN, Bertha M. (A), Aerodynamicist, Douglas 
Acft. Co., Inc., Santa Monica, Calif. Mail: 
2659 Centinela Ave., Santa Monica, Calif. 

RYAN, C. T. (M), Dir. of Engrg., B. H. Hadley 
Co., Pomona, Calif. Maztl: 919 E. Foothill, 
Glendora, 

RYAN, H. j. , 146-10 13th Ave., Whitestone, 
N.Y 

RYAN, Jerome D. (A), Des. Sect. Components 
Engr., Ryan Aero. Co., San Diego, Calif. 
Mail: 1502 Scott St., San Diego 6,Calif. 

RYAN, John H. (AF), RB-B66 Proj. Engr., 
Douglas Acft. Co., Inc., Long Beach, Calif 
Mail: 355 Lakeview Ave., Long Beach 3, Calif 

P. (A), Advertising Mgr., IAS, 

New York 


N.Y 
RYAN, Lloyd F. (M), Cons., G-E Co., Wash., 


RYAN. Matthew G. (M), Sr. Engr., Carrier 
Corp., Syracuse, N Y. Mail; 127 Dewittshire 
Rd., Dewitt 14, N.Y 

RYAN, T. Claude (M), Pres., Ryan Aero. Co., 
San Die go 12, Calif 

RYAN, William R. (M), V-P., Edo Corp., College 
Point, N.Y. Matl: 45 Wesskum Wood Rd., 
Riverside, Conn 

RYCHETSKY, R. A. (M), Gr. Engr., Comm. & 
Nav., Northrop Acft., Inc., Hawthorne, Calif 

RYDER, Earl R. (A), Mbr. of Tech. Staff, 
The Ramo-Wooldridge Corp., Los Angeles, 
: =r Mail: 719 E. 93rd St., Los Angeles 2, 


lif 

RYDER, Fred (M), Republic Aviation Corp., 
Farmingdale, L.I., N.Y. 

RYDING, Herbert C., Jr. (A), Partner, Metal 
Door & Supply Co., Birmingham, Ala. Mail: 
3321 Dell Rd., Birmingham 9, Ala 

RYDLUN, Edwyn G. (AF), Chief, Acft. Br., 
Shipbuilding, Railroad, Ord. & Aecft. Br., 
Dept. of Commerce, Wash. 25, D.C Mail: 
101 N. George Mason Dr., Arlington 3, Va 

RYGH, Patrick J. (A), Res. Engr., JPL, C.LT., 
Pasadena, Calif 

RYKEN, John (M), Asst. Ch., Aeroelasticity Sect., 
Bell Acft. Corp., Buffalo, N.Y Mail: 119 N 
Wrexham Ct., Tonawanda, N.Y 

RYKER, Norman J., Jr. (M), Supvr., Struc., 
Advanced Engrg. Br., Msl. Devel. Div., N 
Am. Aviation, Downey, Calif. Mail: 2171 
McNab, Long Beach 15, Calif 

RYLES, Jesse Colvin (A), Rocket PP. Engr., 
WADC, Dayton, Ohio. Mail: 108 Diana 
Lane N., Fairborn, Ohio 


SAARLAS, Maido (A), University of Illinois, 
Urbana, Ill 

SAAVEDRA, Capt. Joaquin A., USAF (M), Asst 
to Air Attache, American Embassy, Paris, 
France Mail: APO 230, New York, N.Y. 

SABARA, Walter Eryk (M), Struct. Engr., 
Douglas Aircraft Co., Inc., El Segundo, Calif 
Vail: P.O.B. 1186, Santa Monica, Calif. 


ROSTER OF MEMBERS, 


SABATELLA, Ist Lt. Joseph A., USAF (A), Proj. 
Engr., WADC, W-P AFB, Ohio. Mail: 37 
Belleview Ave., Southington, Conn. 

SABATIUK, Andrew (A), Sr. Res. Engr., Res. 
Div., Curtiss- Wright, Clifton, N.J. Mail: 447 
Demarest Ave., Closter, N 

SABBIA, Jerome R. (M), Proj. Engr., Ghance 
Vought Air, Inc., Dallas, Tex. Mail: 2550 
Anzio Dr., Dallas 24, Tex. 

SABEN, Eric William’ (M), Tech. Dir., Saben 
Ltd., 93/97 New Cavendish 

London W.1., E ngland. 

SABIN. Alfred Edward (A), Des. Engr. ‘‘A,"’ 
Lockheed Acft. Corp., Burbank, Calif. Mail: 
827 E. Fairmount Rd., Burbank, Calif. 

SABIN, Pvt. Cullen M., USA (A), Mech. Engr., 
External Ballistics Lab., Ballistics Research 
Labs., Aberdeen Proving Ground, Md. Mail: 
453 Congress Ave., Havre de Grace, Md. 

SABO, Joseph (A), Fit. Res. Engr., Sikorsky 
Acft. Div. of UAC, ara Conn. 

SADLER, Carl L. (M), Gen. Mer., Sundstrand 
Aviation, Div. of Sundstrand Machine Tool 
Co., Rockford, Ill. 

SADLER, Clinton E. (M), Ch. Propulsion Syst 
Engr., McDonnell Acft. Corp., St. Louis 3, Mo. 

SADOFF, Melvin (M), Aero. Res. Scientist, 
Ames Aero. Lab., NACA, Moffet Field, Calif. 
Mail: 262 Walter Hays Dr., Palo Alto, Calif. 

SADORF, Capt. Richard J., USAF (A), Maint 
Officer, Nellis AFB, Nev. 

SAFF, Robert E. (M), Engrg. Contracts & Pro 
posals, Allison Div., GMC, Indianapolis, Ind 
Mail: 6721 Rockville Rd., Indianapolis 21, 


Ind. 

SAFFELL, Herbert R. (M), Dir., Engrg. Center, 
Univ. of Southern Calif., Los Angeles 7, Calif. 
Mail: 7822 Bleriot Ave., Los Angeles 45, Calif. 

SAFIER, Irving (A), Tech. Engr., Jet Engine 
Controls Analysis, G-E Co., Evendale, Ohio. 
Mail: 8869 Fontainebleau Terr., Cincinnati 
31, Ohio 

SAGATA, Juro (M), Des. Engr., Douglas Acft. 
Co., Inc., Santa Monica, Calif. Mail: 2411 
West Blvd., Los Angeles 16, Calif. 

SAHAIDA, George (M), Designer, Acft., Struc., 
Boeing Airplane wa Seattle 88, Wash. Mail: 
10435 20th Ave., S., Seattle 88, Wash. 

SAIN, Jack Anthony (A), Assoc. Engineer, Power 
Plant Analysis, Douglas Aircraft Co. Inc., 
oe Beach, Calif. Mail: 4909 Pearce Ave., 

Lakewood I1, alif 

ST. CLAIR, Raymond L. (M), Design Engr 
McDonnell Aircraft Corp., St. Louis, Mo 
Mail: 619 Kingshighway, St. Charles, Mo. 

ST. JOHN, Harry M. (M), Mer. of Sales, Sund- 
strand Aviation, 2480 W. 70th Ave., Denver 11, 
Colo. 

SAKATA, Isao Frank (A), Stress Engr., Lockheed 
Acft. Corp., Burbank, Calif. Mail: 9057 
Amboy Ave., Sun Valley, Calif. 

SAKSENA, Gajraj Bahadur (AF), Actuary, 
Marsh & McLennan, Inc., Chicago 4, Ill. Mail: 
1327 Lunt Ave., Apt. 3L, Chicago 26, III. 

SALASSI, James W. (A), Field Contact Engr., 
AC Spark Plug Div., GMC, Flint 2, Mich. 
Mail: 4166 Willmar Dr., Palo Alto, Calif. 

SALERNO, Joseph Michael (A), Flight Engr., 
Pan Am. World Airways, Inc., Seattle-Tacoma 
Airport, Seattle, Wash. 

SALIM, Mufti Mohd. (M), Deputy Gen. Mer., 
Pakistan Internatl. Airlines, M. A. Khuro 
Road, Karachi 4, Pakistan 

SALKIN, Lester H. (A), Tech Publications 
Engr., Technographic Publications, Inc., 37 
West 57th Street, N.Y., N.Y. Mail: 112 
Claremont Ave., Rye, N.Y. 

SALLEN, Eugene G. (M), 10442 Swinton, 
Granada Hills 2, Calif. 

SALMASSY, Omar K. (M), Sr. Sci., Res, & 
Advanced Devel. Div., Avco Mfg. Corp., 
Lawrence, Mass. 

SALMIRS, Seymour (A), Aero. Res. Engr., 
NACA, Langley Field, Va. Mail: 311 
Patrician Dr., Hampton, Va. 

SALMON, Benjamin T. (AF), Tech. Advisor, 
Western Region, Norden Ketay Corp., Stam 
ford, ow oo 4110 Palisades Rd., San 
Diego 16, 

SALOGGA, Frank J. (A), Regional Engrg. Rep., 
Huck Mfg. Co., Detroit 7, Mich. Mail: 1296 
Orchz red Hts. Dr., Mayfield Heights, Cleveland 
24, Ohi 

SALTER, (M), V-P—Enegrg., Cessna Acft. 
Co., Wichita, Kan. Mail: 305 Morningside, 
Wichita 8, Kan. 

SALTIEL, David (A), Draftsman, Revere Cop- 
per & Brass Inc., Brooklyn 22, N.Y. Mail: 
99-34 67th Rd., Forest Hills 75, N.Y. 

SALVADOR, 2nd Lt. Renalds D., USAF (A), 797 
Salerno Dr., Campbell, Calif. 

SALVADORI, Bruno J. (M), Asst. to V-P, Ch. 
Prelim. Des., All American Engrg. Co., Wil 
mington, Del. Mail: 303 Blue Rock Rd., 
Wilmington, Del. 

SALVATORELLI, Louis J. (A). Stress Analyst, 
Grumman Acft. Engrg. Corp., Bethpage, N.Y 
Mail: 3336 Rochambeau Ave., N.Y. 67, N.Y 


SALZMAN, Sheldon Norman (A), Vibration & 


Flutter Engr., BuAer, WwW 25, D.C 
Mail: 65 Hawaii Ave., N Wash. Bs i: 


SAMAIN, Frederick A. Pl: Engr., 
Hughes Acft. Co., Los Angeles, Calif. Mail: 


3400 W. 84th PIL., Inglewood 4, Calif 
SAMARAS, 


Dayton, Ohio. Mail: 
Fairborn, Ohio. 


Demetrios George (AF), Ch, 
Energy Release, & Prof. Nuclear Propulsion, 
Ohio State U. Grad. Ctr.. WADC, W-P AFB, 
578 Margaret Dr., 


= 1968 303 


SAMBUROFF, Serge N. (M), Mech. Engr., Sr. 
Staff, Applied Physics Lab., The Johns Hopkins 
Univ., Silver Spring, Md. Mail: 469 South- 
ampton Dr., Silver Spring, Md 

SAMESHIMA, Capt. Ko S., USAF (A), Proj 
Engr. Design Br., Acft. Lab., WADC, W-P 
AFB, Ohio. 

SAMOLEWICZ, J. J. (M), Hd., Low Tempera- 
ture Lab., Natl. Res. Council, Ottawa, Ont., 
Can. Mail: 80 Wayling Ave., Ottawa 2, Ont., 


Can. 

SAMPSON, Gordon B. (A), Des. Engr., Initial 
Proj. Ofc., Avro Acft. Ltd., Malton, Ont 
Can. Mail: River Road, Huttonville, Ont., 


Can. 

SAMSON, Charles H., Jr. (M), Sr. Aerodyn. 
Engr., Convair, Div. of Gen. Dynamics Corp., 
Ft. Worth, Tex. Mail: 3408 Covert Ave., Ft 
Worth 15, Tex. 

SAMSON, David P., Jr. (A), Tech. Dir., Logistics 
Div., Hq. ARDC, USAF, Baltimore, Md. 
Mail: 157 W. Lanvale St., Baltimore 17, Md 

SAMUEL, Leonid (A), Value Engr., G-E Co, 
Somersworth, N.H. Mail: 10'/2 W. Elm St., 
Sanford, Me. 

SAMUELSON, Robert D. (A), Fit. Test Engr., 
McDonnell Acft. Corp., St. Louis, Mo. Mail: 
795 Robinwood Dr., Florissant, Mo. 

SANATOR, Robert J. (A), Hd., Theoretical Aero 
dyn. Gr., Republic Aviation Corp., Farming- 
dale, L.I., N.Y. Mail: 170 Celler Ave., New 
Hyde Park, N.Y. 

SANBORN, John (AF), Gen. Mgr., Mfr. Acft. 
Assn., Inc., New York, N.Y. Mail: 45 
Rockefeller Plaza, New York, N.Y. 

SANDAHL, Carl A. (A), Aero. Res. Engr., NACA, 
Langley Field, Va. Mail: 319 Country Club 
Dr., Warwick, Va. 

SANDBERG, Frits H. (A), Liaison Engr., Lock- 
heed Acft. Corp., Burbank, Calif. Mail: 
14019 Morrison St., Sherman Oaks, Calif. 

SANDBORN, Virgil A. (M), Aero. Res. Scientist, 
NACA, Cleveland, Ohio. Mail: 5986 Stearns 
Rd., N. Olmsted, Ohio. 

SANDELL, Robert W. (M), Sr. Engr., Des., N. 
Am. Aviation, Inc., Los Angeles 45, Calif. 
Mail: 119 S. Bundy Dr., Los Angeles 49, 
Calif. 

SANDER, William B. (M), Res. Engr., Boeing 
Airplane Co., Seattle, Wash. Mail: 207 S 
196th St., Seattle 88, Wash. 

SANDERS, J. Lyell, Jr. (A), Hd., Elasticity & 
Plasticity Sect., NACA, Langley Field, Va. 
SANDERS, Melvin C. (A), Assoc. Engr., North- 
rop Acft., Inc., Hawthorne, Calif. Mail: 

14911 Mariposa, Gardena, Calif. 

SANDERS, Newell D. (AF), Ch., Physics Div., 
Lewis Flight Propulsion Lab., NACA, Cleve- 
land 11, Ohio. Mail: 17422 Lake Ave., 
Lakewood, 7, Ohio. 

SANDERS, Robert (M), Partner, Sanders Avia- 
tion Co., 3321 Rowland Pl., N.W., Wash. 8, 
D.C 


SANDERS, William C. (M), Prelim. Design, 
Pilotless Airplane Div., Boeing Airplane Co., 
Seattle, Wash. Mail: 7550 Lakeridge Dr., 
Seattle 88, Wash. 

SANDERSON, Glen E. (M), Dept. Mgr.—Flight 
Test — Lockheed Aircraft Corp., Bur- 
oan ank, Cali 
ANDO, eax M. (M), Staff, Advanced Devel. 
a Air Arm Div., Westinghouse Elec. 
Corp., , Baltimore, Md. 

SANDORFF, Paul E. (M), Assoc. Prof., Aero. 
Engrg., M.I.T., Cambridge, Mass. 

SANDOZ, Paul L. (AF), Ch. of Struc. Staff, 
Engrg. Dept., Boeing Airplane Co., Wichita, 
Kan. Mail: 6201 E. 8th, Wichita, Kan. 

SANDS, Norman (A), Aero. Res. Sci., NACA, 
Cleveland, Ohio. Mail: 19107 Fairway Ave., 
Maple Heights, Ohio. 

SANDSTROM, R. J. (AF), V-P & Gen. Megr., 
— Syst. Div., Bell Acft. Corp., Buffalo 5, 


N.Y 

SANETO, Satoshi (A), Designer, Douglas Acft. 
Co., Long Beach, Calif. Mail: 3034 Bucking- 
ham Rd., Los oe 16, Calif. 

SANFORD, Albert D. (A), Res. Engr., Rocket- 
dyne, Canoga Park, Calif. Mail: 8118 
Hatillo St., Canoga Park, Calif. 

SANFORD, Charles A. (A), V-P, Insurance Co. 
of N. Am. Co., Philadelphia, Pa. 

SANFORD, Richard W. (M), Dir. of Engr., 
Acft. Armaments, Inc., Cockeysville, Md 
Mail: 303 Cedarcroft Rd., Baltimore 12, Md. 

SANLORENZO, Ernest A. (M), Engr., Nuclear 
Devel. Corp. of Am., White Plains, N.Y. 

SANN, Robert Ives (A), Struc. Engr., Consult 
ants & Designers, Inc., New York 36, N.Y. 
Mail: 1860 Andrews Ave., New York 53, N.Y. 

SANO, Julian H. (M), V-P & Ch. Engr., Colvin 
Labs., Inc., E. Orange, N.J. Mail: Egbert 
Hill, Morristown, N.J. 

ANGELO, (M), 6 Crescent 

vane, Levittown, L.I., 
SANTILL, Maj. Alcide, aA (A), Staff Officer, 
2 Tech.-Sci. Br., Hq., AFFE/8A-(Rear), APO 
343, San Francisco, Calif. 

SARDELLA, Gerald (A), Engr., Struc. Dynamics, 
The Martin Co., Baltimore 3, Md. Mail: 
1715-C Aberdeen Rd., Towson 4, Md. 

SARDOU, Charles, Jr. (M), Tech. Asst. to V-P, 
G. M. Giannini & Co., Inc., Pasadena, Calif. 

Mail: 7655 E. 4th Pl., Downey, Calif 

SARGEN T, E. R. (A), Megr., Propulsion Syst. 
Dept. Advance Res. Div., Hiller Heptrs. Inc., 
Palo Alto, Calif. Mail: 198 Toyon Rd., 
Menlo Park, Calif. 


D 
Def 
Dir 
AFB 
D 
Ave 


304 AERONAUTICAL ENGINEERING REVIEW—SEPTEMBER 1957 


SARGENT, Howard H., Jr. (M), Engr. & Cons., SCHAEFER, O. J. (AF), Dir., Quality Div, The SCHEUING, Richard A. (M), Hd. fF xternal HMI 
Raymond Engrg. Lab Middletown, Conn Martin Co., Baltimore, Md Vail: Meadow Aerodyn. Gr., Res. Dept., Grumman rey ar De 
Mail: Penfield Hill, Portland, Conn Cliff Rd., Glen Arm, Md Engrg. Corp., Bethpage, N.Y. Mail: 35 766 V 

SARGENT, Ignatius (A), Dir., Fit. Environment ee Robert H. (A), Sr. Engr., Lycoming Quaker Path, Huntington, N.Y : Mo 
Div., Electronics Corp. of America, Cam Div Avco Mfg. Corp., Stratford, Conn SCHEUPLEIN, Carl R. (A), Proj. Engr L. E CHMI 
bridge, Mass SCHAEFER, W. H. (A), Des Specialist, Convair, Smith Aircraft C orp., Miami Internationa s Engr 

SARGINSON, Fred T. (M), Ch. Engr., Fredric San Diego, ¢ = Vail 4443 Granger St., Airport, Miami Fla Mail: 850 S.E. 6 Place sat 
oo Inc., 1251 Colvin Blvd., Kenmore 23, San Diego 7 ] Hialeah, Florida ses Calif 

SCHAEFER, Car. “William W., USN (M), Ch SCHEUTZOW, W. J. (M), Asst. Staff Engr scHMI 

SARLES, Peter M. (A), Staff Asst. to Works Engr., Aero rurbine Lab Navs il Air Turbine Armament Engrg., Cadillac Motor (¢ ar Div ir 
Mgr., AGT Div., Westinghouse Elec. Corp., Test Sta., Trenton, N.J GMC, Cleveland, Ohio Vail iS1 Lee in. 
Kansas City, Mo SCHAEFFER, Emile J. (M), Aero. Engrg. Supt., Dr., Berea, Ohio = sCHMI 

SARRO, Claude A. (A), Res Engr., Res. Div O&R Dept I Marine Corps Air Sta., SCHICK, Fred T. (A). Sr Ener Cook R, Rae.” 
Curtiss-Wright Corp., Clifton, NJ Mail: Cherry Point, N.« Vail: 1100 Arendell St Labs., Skokie, III Mail: 3415 N. Greenyis Vai 
115 Voorhis Ave., River Edge, N.J Morehead City, N.¢ Ave., Chicago 13, Ill scHMI 

SARTORE, S. R. (AF), Megr., Field Test, Bell SCHAFER, Everett M. (A), Engr Northrop SCHICK, Howard E. (M), Proj. | nger., The Test 
Aircraft Corp., Edwards, Calif Mail: 1403 Acft., Inc Hawthorne, Calif Mail 13816 Martin Co., Baltimore, Md FI I: Sunny 
Ivyton, Lancaster, Calif. Casimir Ave., Gardena, Calif Milldam Rd., Towson 4, Md SCHMI 

SARVER, Russell Harold, Jr. (A), Assoc. Engr SCHAFF, Cletus P A), Contract Negotiator SCHIER, Joseph F. (M), Sr. Strength Engr ANP 
Aero., Lockheed Acft. Corp., Burbank, Calif gig Wash., D.¢ Vail; 2632 N. Sycamore McDonnell Aircraft Corp., St. Loui M Mail: 
Mail: 1371-B E. Garfield, Glendale, Calif , Arlington 7, \V Mail: 8424 Graybirch Dr., Berkeley 2} Mc SCHMI 

SASLOWSKY, Morris (M), Proj. Engr., Kolls SCHAFFER, Arnold P. (A), Struc. Fit. Test Engr SCHIERMAN, Robert Harold (A), k, Engr Lab 
man Instr. Corp., Elmhurst, L.I., N.Y Mail: Grumman Acft. Engrs., Corp., Bethpage, L.I Syst. Test Planning, Bozsing Airplang Co SCHMI 
133-11) 229 St., Laurelton 13, N.Y N.Y. Mail: 73-14 260th St., Glen Oaks Seattle, Wash. Mail: 11237 30th Pi, sy Co 

SASNETT, R. Steve (M), Asst. Mer., Military L.I., N.Y Seattle 66, Wash Ohio 
Sales, Boeing Airplane Co., Renton, Wash SCHAID, Rodney Jerome (M), Hd., Design Div SCHILLING, Bert L. (M), Proj. Gr Engr Ohio 

SATER, Ist Lt. Stanford J., USAF (A), Proj Aerial Measurements Lab., Northwestern U McDonnell Acft. Corp., Robertson, My Vai SCHMI 
Engr., ARDC, Kirtland AF B, a M Mail: Evanston, III VU 5725 N. Virginia Ave 597 Meadowridge, Kirkwood 22. Mo vair-/ 
OMS, Box 95, Kirtland AFB, N. Chicago 45, Ill SCHILLING, Edward A. (A), Proj. Engr Hughes 3532 

SATIN, Alexander (M), Sr. Scie ss Advisor SCHAIRER, George S. (F), Dir. of Res., Boeing Acft., Tucson, Ariz Mail: 850 N. Corinth SCHMI 
Devel. Planning, Lockheed Acft. Corp., Bur Airplane Co Seattle, Wash Mail 4242 Tucson, Ariz Donn 
bank, . sent Mail; 4386 Beck Ave., N Holly Hunts Point Rd., Bellevue, Wash SCHILLING, Lewis R. (A), Pres., Koleast Indy 3919 
OP lif SCHAIRER, Robert S. (AF), Tech. Asst., Devel tries Inc., 16601 Euclid Ave., Cleveland 2 SCHMI 
ATO, Hiroshi (A), Asst. Prof. of Aerodynamics, Planning, Lockheed Acft. Corp Burbank Ohio Rock 
of Science & Tech., Univ. of Tokyo, 856 Calif. Mail; 11750 Chenault St., Los Angeles SCHINDEL, Leon H. (M), Res. Engr., Naya NY 
Komaba, Meguro-Ku, Tokyo, Japan io, Calif Supersonic Lab., M.I.T., Cambridge, Mas NY 

SAUER, Robert C. (M), Sr. Engr., Instr. Syst SCHALIN, Pehr H. B. (M), Hd., Guided Msl SCHINDLER, Martin H. (M), Aero. Ry Ener SCHMI 
Dept., Sperry Gyroscope Co., Great Neck, L.I., Devel Gr Saab Acft. Co., Linképing, Sweden BuAer Nav y Dept » Wash. 25, D.¢ Va FPLI 
N.Y. Mail: 135-35 234 St., Rosedale 22, SCHALOW, Peter S. (A), Assoc. Engr., Flt. Test 105 Elm St., S.W., Vienna, Va Ohio 
hs (Aerodyn.), Dougla Acit. Co., Inc Santa SCHIRTZINGER, J. F. (M), Pres., Air Logist 20 

SAUERS, William F. (AF), Op. Mgr., TM6I Monica, Calif Corp., Pasadena, Calif.’ Mail 1705 Oak SCHMI 
Matador, The Martin Co., Baltimore 3, Md SCHAMBERG, Richard (M), Assoc. Hd., Aero Grove, San Marino, Calif AGT 
Mail: 1521 Charmuth Rd., Lutherville, Md Dept., Engrg. D The Rand Corp., Santa SCHJELDERUP, Hassel C. (M), Des. Specialist Mail: 

SAUERWEIN, Robert (AF), Engr., P&W Acft Monica, Calif Mai 9723 Beverlywood St., Strength & Dynamic Stability, Douglas Air SCHMI 
Div., UAC, E. Hartford, Conn Mail: 6 Los Angeles 34, Calif craft Co., Inc., Long Beach, Calif. Mail: 626 Div., 
Westmont, W. Hartford 7, Conn SCHAPIRO, Leo (M), Ch. Metallurgist, Douglas Killdee, Long Beach 8, Calif 3058 

SAUNDERS, Edward W. (A), Tech. Sve Rep., Acft. Co., Inc Santa Monica, Calif Vail SCHLEE, Frank (A), Asst. Engr Sperry Gyr SCHMI 
Dowty Equip. of Canada, Ltd., Ajax, Ont, 1165 Hi Point St., I Angeles 35, Calif scope Co., Carle Place, L.I VU 16-55 Engr 
Can 0 Richard Lee (A), Grad. Stud 159th St., Flushing, N.Y SCHMI 

SAVAGE, Charles F. (AF), Cons., Engrg. Pro I.T., Cambridge, Mass SCHLEGEL, Iven Lee (A), Proj. Engr., Avr ree 
fessional Relations, G-E Co., New York, N.Y SCHATTLE’ George E. (A), 1350 Willow Rd Acft. Ltd., Malton, Ont., Canada Vai 7 SCHM! 
Mail: 18 Brookby Rd., Scz arsdale, N.Y Palo Alto, Calif Meadowland Dr., Brampton, Ont., Canada Nort! 

SAVAGE, Edgar E. (M), Asst. Proj. Engr SCHATZ, William J., II (A), 5432!/2 Sylmar, SCHLEGEL, William C. (A), Assoc. Engr. “A SCHNA 
Aerojet-Gen. Corp., Azusa, Calif Mail: 1290 Van Nuys, Calif Aerodynamics, Douglas Aireraft C« Inc Engr 
Coronet Ave., Pasadena 8, Calif SCHATZKI, Erich M V-P, Engrg Penn porn Beach, Calif Mail 1302 | ird St 12 ( 

SAVAGE, Freeland A. (A), Engrg. Liaison Man Texas Corp., New York 22, N.Y Vail: 68-37 Long Beach 12 ; Calif lo Wi 
Boeing Airplane Co., Seattle 14, Wash. Mail Yellowstone Blvd., Forest Hills, N.Y SCHLEICH, Grant W. (M), Sales Rep., Sperry SCHN/ 
1901 S.W. 156th St., Seattle 66, Wash SCHAUB, Carlton H. (M), Proj. Engr., Vertol Gyroscope Co., Great Neck, N.Y Ma ™e 

SAVAGE, John A. (A), Quarterman, Pneumatic Acft. Corp., Morton, Pa Mail: 51 Strath Hillcrest Lane, RFD 2, Huntington, N.Y Ma } 
Syst., MC AS, Cherry Point, N.C Vail: Box Haven Dr., Broomall, Pa SCHLEICH, William T. (A), Supvr., Proj. Aer SCHNI 
414, Morehead City, N.C SCHAUFELE, Roger D. (M), Aerodyn. Engr., dyn., MDD, N. Am. Aviation, Inc., Downe Adve 

SAVAGE, William F. (M), Engr., G-E Co Stability & Control Gr., Douglas Aircraft Co Calif Mail: 10236 Cole Rd., Whittier, Calif ry 
E vendale, Ohio Inc., Santa Monica, Calif Mail 908 N SCHLEICHER, Richard L. (M), Ch. Struc. Engr ( lif 

SAVERY, William R. (A), Admin. Engr., KC-135 Beverly Glen Blvd., Los Angeles 24, Calif N. Am. Aviation, Inc., Los Angeles 45, Calif woe 
Tanker-Transp Proj. Boeing Airplane Co SCHECHTER, Hans B. (A), Res. Asst.. Aero Mail: 3512 W. 82 St., Inglewood 4, Calif SCHNI 
Renton, Wash. Mail: 4484 36th Ave., S.W Engrg. Dept., M.1.T., Cambridge, Mass SCHLEMMER, Norman C. (A), 1812 Notting Acft 
Seattle 6, Wash SCHEIDER, Maurice G. (M), Des. Specialist, ham Dr., Birmingham, Ala 5 HM 

SAVILLE, Eric J (M), Pres., PneuDraulics Advanced Aero. Sect Fit. Dynamics, The SCHLICHTING, Hermann (F), Prof., Technical CHN 
Inc., Pomona, alif Mail: 742 W. Santa Martin Co., Baltimore, Md. Wail 204 E University Braunschweig, Braunschweig, Ger 1 
Barbara Dr., C Rees mont, Calif Belcrest Rd., Bel Air, Md = iny Mail: 18 Jahnskamp, Braunschweig 5 Mai 

SAVITSKY, Daniel (M), Exp ae Tank SCHELLER, Robert W A), Proj. Engr.-Tur Vest-Germany CHN 
Stevens Inst. of Tech., Hoboken, N_J bine Components, Allison Div GMC, Indian SCHLIEBEN. Ernest Wm. (AF), Mer. Deve Dit 

SAVO, Charles Edward (A), Team Ldr., Aviation apolis, Ind Va RR 5, Box 458, Indian Planning, i lectronic Systems Div Sylvan — 
Sect., U.S. Naval Personnel Research Field apolis 3, Ind Electric Products, Inc., Waltham, Ma SCH] 
Activity, San Diego 52, Calif e I ) 3s, Eng ocke SCHLIEMANN, J. B. (AF), Supvrg. Partner — 

SAWDEY, Marshall D. (M), Proj. Engr., Bell k Nichols & Co., Boston, Ma Ma 
Acft. Corp., Buffalo, N.Y. Mail: W. River Canoga Av Canoga Park, Calif Lanthorn Lane, Beverly, Mass rane 
Pkwy., Grand Island, N.Y (M) Stress Analysis SCHLIESTETT: G. V. (M), Proj. Engr., Nortt PS 

SAWYER, John M. (M), Gr. Engr., Wing Des Clinton D. Jr Am. Instruments, Inc., Altadena Calif 
Temco Acft. Co., Dallas, Tex Vail: 1203 1718 Thackery Pl., Seattle 5, Wash SCHLOESSER, Victor V. (M), Dir. of Deve — 
Pentagon Pkwy., Dallas 16, Tex AT) Westinghouse Elec. Corp., Kansas City, M« 

Aide, Power Br., ONR, Wash., D.C Mail Dian tiS Bien ve 6391 Monroe St N. Am Aviation, Inc., Los Angeles, Calif Sik 
9611 Parkwood Dr., Bethesda 1i, Md SCHLUETER, A. Harry (M), Test Engr, Col 

SAYER, John D. (M), Dynamicist, McDonnell SCHENKER. Maj. Edward R., USAF (A). Box man Engrg. Co., Los Angeles, Calif. M SCHNI 
Acft. Corp., St. Louis, Mo Mail: 6150 Kings 9294, Wright-Patterson AFB. Ohio 15708 S. Prairie Ave., Lawndale, Calif N 
bury, St. Louis 12, Mo SCHENO Cincant Tan on A) Jr. Test Engr SCHLUMPF, Robert L. (A), Proj. Engr, Trat Mad 

SAYLOR, J. M. (M), Gr. Engr., Thermodyn - Re Div Curt Wright Corp.. C lift cae j sonic Wind Tunnel Unit, WADC, W-P AFI as 
Lockheed Acft. Corp., Marietta, Ga. Ve H PI k N Ohio Mail: 1349 Tabor Ave., Apt. C, Dayt« SCHN: 

SAXE, Robert K. (A), Fit. Instr., Chicagoland Nyac 10, Ohio Task 
Airport, Inc., Wheeling, Ill. Mail: 1530 Park SCHEPKE, Thomas L. (A), Airport Engr. & SCHMALBECK, George L., Jr. (M), Des. Engr Corp 
Pl., Des Plaines, III Asst. Mgr., Greater Peoria Airport, Peoria 5 McDonnell Acft. Corp., St. Louis, Mo. M Ave. 

SCAMBOS, Ernest T. (A), Pilot, USAF, Lock Mi. Mail: 1408 Starr St., Peoria 6, Ill 75 Clearview Dr., Florissant, Mo SCHN. 
bourne AFB, Ohio. Mail: 2326 Berwick Bivd SCHERBERG, Max G. (AF), Asst. Ch. Scien SCHMETZER, William M. (A), 31655 Broa Bell 
Columbus, Ohio tist, WADC, W-P AFB, Dayton, Ohio. Mail Beach Rd Malibu, Calif Mail 

SCANDALIS, Angelo C. (A), Princ. Syst. Engr 1506 Cory Dr., Dayton 6, Ohio SCHMID, Alan H. (M), Fit. Test Engr., AGT SCHN 
Republic Aviation Corp., Farmingdale, N.Y SCHERER, John Albert (A) Supyr Fit. Test Div., Westinghouse Elec. Corp., Kansas City Turt 
Mail: 43 Reservoir Pl., Northport, N.Y Proj Deve 1. Gr AGT Div Westinghouse Mo Ljun 

SCANLAN, Robert H.(M),C harge de Recherches Elec. Corp., Kansas City, Mo. Mail: 5708 SCHMIDLIN, Albertus E. (M), Asst Ig 
Institut Blaise Pascal, Centre National de la Ash Dr., Mission, Kat R&D Dept Walter Kidde & Co., Inc., Belle Goo 
Recherche Scientifique, 25 Ave de la Division SCHERER, P. H A), Western Rep., Aeronca ville N.J 2207 
* eclerc, Chatillon/Bagneux (Seine), France Mfg. Corp., Middletown, Ohio Vail 174 SCHMIDT, Alfred (A), Sr. Test Engr, Wrigh SCHN 

Mail: 5 rue Froide, Bagneux, Seine, France Yerba Santa, Los Alte Calif - ro Div Curtiss-Wright Corp., Woodridgé & H 

SCARBOROUGH, R. W. (M), 374, Martin Co SCHERER, Richard (A Asst. Ch., 1- by 3-ft N.J Mail: 316 East 92 St., New York, N.¥ Wrig 
Baltimore, Md Supersonic Wind Tunnel Br., NACA, Moffett SCHMIDT, Carl F. (M), Op. Engrg. Specialist SCHO 

SCESA, Steve (A), Thermodynamicist, Aero Field, Calif hs 960 Old La Honda Rd Lockheed Acft. Corp., New York 17, N.Y AF) 
nutronic Syst., Inc., 1234 Air Way, Glendale, Woodside, Cali Mail: 31 Cir. Rd., Scarsdale, N.Y Equi 
Calif SCHERMERHORN, Lt. James R., USN (A) SCHMIDT, Craig M. (A), Hd., Heat Transfer _Rm. 

SCHAAL, Ellsworth A. (M), Sr. Gr. Engr., Boeing Naval Aviator AewRon Eleven (VW-11) Gr., Struc. Res. Sect., Devel. Analy Dept SCHO 
Airplane Co., Seattle, Wash Mail: 4114 NAS, Patuxent River, Md Research Div., Bell Acft. Corp., Buffalo, N.¥ NAA 
5ist S., Seattle 18, Wash SCHERMERHORN, Ray E. (A), Designer SCHMIDT, David L. (M), Sr. Designer, Chane SCHO 

SCHACKNE, Gersten Louis (A), Stress Engr MSD, Lockheed Aircraft Corp., Sunnyvale Vought Acft., Inc., Dallas. Tex Vv 24 Aero 
Harper Engrg. Co., Santa Monica, Calif Calif Mail 2147 Vai Ave Cupertino O'Bannon Dr., Dallas 24, Tex Dall 
aa 458 N. Harper Ave., Los Angeles 48, Calif SCHMIDT, Donovan J. (A), Liaison Engr Dall 

SCHETZER, J. D. (M Prof. of Aero. Engrg., U Hughes Acft. Co., Culver City, Cal Mas SCHO 

SCHAEFER, Everett B. (AF), Asst. Ch. Engr., of Mich., Ann Arbor, Mich 7500 Oak Park Ave., Van Nuys, Calif N 
Canadair L td., Montreal, Que., Can SCHEUER, James C. (A Asst. Ch. F-104 Br — T, E. (M), Cons., G-E Co., Schenectady Mai 

SCHAEFER, Herbert (M), Proj. Engr., Kollsman Advanced Wpn. Div Hq. ADC, Colorado _ Calif 
Instrument Corp., Elmhurst, N.Y Vail: Springs, Colo Va 1919. Downing Dr SCHMIDT, Eugene F. (A), Research Engr SCH 
83-26 Vietor Ave., Elmhurst, N.Y Colorado Springs, ¢ Cornell Aero. Lab., Inc., Buffalo, N.Y Engi 


IAS 


HMIDT, Gerald J. (A), Struc. Test Engr., 
Acft Corp., “St Louis, Mo. Mail: 
= W. Canterbury Rd., University City 24, 


SCHMIDT, Kenneth W. (M), Production Des 
Engr, N. Am. Aviation, Inc., Los Angeles 
cm Mail; 411 Ave. D, Redondo Beach 


Calif 
SCHMIDT, Louis V. (M), Aerodynamicist, Con 
vair, San Diego, Calif. Mail: 3330 Yonge 


Ave., San Diego 6, Calif 

SCHMIDT, Richard A. (A), Asst. Ch., Rocket 
Eng. Test Lab., AFFTC, Edwards AFB, Calif 
Vail: 45002 16th St. W., Lancaster, Calif 

SCHMIDT, Robert R. (M), Sect. Engr., Engrg 
Test Dept MSD, Lockheed Acft. Corp 
Sunnyvale, Calif. 

SCHMILL, Wesley C. (M), Applications Engr 
ANP Dept., G-E Co., Cincinnati 15, Ohio 
Vail: 8459 Wexford Ave., Cincinnati 36, Ohio 

SCHMIT, Lucien A. (M), Res. Engr., Aeroelastic 
Lab., M.I.T., C ambridge, Mass 

scMiTT, Albert O. (A), Br. Mgr., Aero Engrg 
Co., Div. of The Garrett Corp., Columbus 
Ohio Vail: 1396 Kenwick Rd., Columbus 


Ohio 

SCHMITT, Alfred F. (M), Des. Specialist, Con 
vair-Astronautics, San Diego, Calif Vail 
3532 Lord St., San Diego, Calif 

SCHMITT, Donald E. (M), Des. Engr., Me 
Donnell Acft. Corp., St. Louis, Mo Vail 
3919 Dover Pl., St. Louis 16, Mo 

SCHMITT, Gregory Mark (A), Tech. Engr 
Rocket Eng. Sect., G-E Co., Schenectady 
N.Y Mail: 2178 Daisy Lane, Schenectady 9 


N.Y 

SCHMITT, Heinz E. (M), Eng. Des. Specialist 
FPLD, Eng. Devel. Op., G-E Co., Evendale 
Ohio Mail: 5881 Belleview Rd., Cincinnati 
2, Ohio 

SCHMITT, Robert J. (A), Syst. Planning Engr 
AGT Div G-E Co., Cincinnati 15, Ohio 
Mail: 61 Edgewood Dr., Ft. Thomas, Ky 

SCHMITT, Thomas J. (A), Aero. Engr., Res 
Div., BuAer, Navy Dept., Wash., D.C Mail: 
3058 S. Abingdon St., Arlington 6, Va 

SCHMITZ, Guenther K. G. (M), Sr. Fit. Test 
Engr., Cessna Acft. Co., Wichita, Kan 

SCHMUCK, A. E. L. (A), Mech. Test Engr., 
Avro Aircraft, Ltd., Malton, Ont., Canada 

SCHMUED, Edgar (F), Corp V-P-——Tech., 
Northrop Acft., Inc., Hawthorne, Calif 

SCHNAUBELT, Franz Joseph (M), Design 
Engr. Hydrodynamics, Convair, San Diego 
12, Calif Mail 4137 Massachusetts Ave 
La Mesa, Calif 

SCHNAUBELT, Norbert C. (A), Supvr., Contract 
Sve., Solar Acft. Co., Des Moines, Iowa 
Vail: 694 38th St., Des Moines 12, lowa 

SCHNEBLY, F. David (M), Mer., Op. Res. Dept 
Advanced Res. Div., Hiller Heptrs., Palo 
Alto, Calif Mail: 4124 Wilkie Way, Palo Alto, 
Calif 

SCHNECK, Curtis E. (M), Ch. Engr., Kellett 
Acft. Corp., Willow Grove, Pa Mail: 4737 
Browning Rd., Pennsauken, N.J 

SCHNEIDER, Leroy J. (A), Sr. Des. Engr 
N. Am. Aviation, Inc., Los Angeles, Calif 
Mail; 2119 W. 134 P1., Gardena, Calif 

SCHNEIDER, Cdr. Raymond J., USN (M), Asst 
Dit Wpn. Delivery Syst., Avionics Div 
BuAer, Wash. 25, D.C Mail: 615 Juniper 
Lane, Falls Church, Va 

SCHNEIDER, Maj. Robert A., USAF (M), Ch 
Programming Div., DCS/Plans, Continental 
Div. MATS, Kelly AFB, Tex. Mail: 611 
Crestline Dr., West, San Antonio 1, Tex 

SCHNEIDERMAN, Gordon R. (A), Assoc. Engr 
Model Design Dept., Northrop Acft., Ine 
Hawthorne, Calif Mail: 10222 S. Bartdon 
Inglewood 2, Calif 

SCHNEITER, Leslie E. (M), Asst. Ch., Aerodyn 
Sikorsky Acft. Div., UAC, Bridgeport, Conn 

_ Mail: 463 Housatonic Dr., Devon, Conn 

SCHNELKER, Robert A. (A), Stress Analyst 
Northrop Aircraft, Inc., Hawthorne, Calif 
Mail: 17416 Fayemith Ave., Torrance, Calif 

SCHNEYER, Raymond I. (M), Mgr., Facility 
Task Force Turbomotor Div., Curtiss-Wright 
Princeton, N.J Vail: 211 Kensington 
Ave., Trenton 8, N J 

SCHNITT, Arthur (M), Chief Structures Engr 
Bell Aircraft Corp., P.O. Box 1, Buffalo 5, N.Y 
Mail: 11 Lynwood Ave., Buffalo 2, N.Y 

SCHNITTGER, Jan R. (M), Ch. Engr., Gas 
Turbine Dept Swedish Turbine Factory 
Ljungstr6m (STAL), Finspong, Sweden 

SCHNITZER, Benjamin J. (AF), Cons. Engr 
Goodyear Acft Corp., 15, Ohio Mail 
2207 Northampton Rd., Cuyahoga Falls, Ohio 

SCHNYER, Arnold Daniel (A), Sr. Res. Engr., 
& Hd Applied Res. Sect., Res. Div., Curtiss 
Wright Corp., Clifton, N.J. 

SCHOEFFEL, RAdm. Malcolm F., USN (Ret.) 
AF), Dir of Wpns Planning, Gen Precision 
Equip. Corp New York 38, N.Y Vail 
Rm. 904, 1012 14th St., N.W Wash 5, D.C 

SCHOEFFER, Lt. (jg) Peter van Ruyter (A) 
NAAS Whiting Field, Milton, Fla 

SCHOELERMAN, Duane B. (A), Sr. Des 
Aerodynamist, Chance Vought Acft., Inc 
Dallas, - Vail: 4248 Huckleberry Circle 
Dallas 16, Te 

SCHOEMAKER, Andrew R. (A), Sr. Des oe 
N. Am Aviation, Inc., Los Angeles alif 
a 8815 Belford Ave., Los oes 15 


scHOEN, William C. (M), Grumman Acft 
N.Y 


ngrg orp., Bethpage, L.I 


ROSTER OF MEMBERS, 


SCHOENBERGER, Murry (A), Assoc. Struc. 
Engr., Martin Co., Baltimore 3, Md 

SCHOENBERGER, Lt. Sigmund B., USNR (A), 
Naval Aviator, Air Devel. Sq. 5, NOTS, China 
Lake, Calif. Mail: 3A Wasp Circle, NOTS, 
China Lake, Calif 

SCHOENFELDT, Milton R. (A), Engrg Supvr ; 
N. Am. Aviation, Inc., Los Angeles, Calif 
Mail: 9507 10th Ave Inglewood 4, Calif. 

SCHOENHEIT, Albert E. (M), Sr Engr., 
Aerodyn., N Aviation, ioe Los Angeles, 
ar Mail: 3300 Strand, Manhattan Beach, 


SCHOENKY, Henry Parnell (M), Instrumenta 
tion Des. Engr., Flt. Dept., McDonnell Acft 
Corp., St. Louis, Mo Mail; 125 E. Maple 
Ave., Kirkwood 22, Mo 

SCHOLL, William A. (A), Upper Air Research 
Engr Ww ADC, W-P AFB, Ohio Mail: R.R. 1, 
New Carlisle, Ohio 

SCHOLLE, Howard A. (A), Lakeville, Conn 

SCHONHOLTZ, Donald F. (A), Struc. Engr., 
Convair Astronautics, San Diego, Calif. 

SCHOOLFIELD, Daniel R. (M), Engrg. Test 
Pilot, Temco Acft. Corp., Dallas, Tex 

SCHOOLFIELD, Wm. C. (AF), Asst. Ch. Engr., 
Msl., Tech., Chance Vorcht Acft., Inc., Dallas, 
Tex. Mail; 5556 Emerson Ave., Dallas 9, 


Tex 

SCHOONOVER, Thomas H. (A), Br. Megr., 
Aero Engrg. Co., Atlanta, Ga 

SCHORY, Carl F. (M), Sve. Megr., Hamilton 
ores Div., UAC, Windsor Locks, Conn 
Mail: 72 Scarborough Rd., Manchester, Conn 

SCHRAIVOGEL, Karl J. (M), Res. Engr., 
Lockheed Acft. Co., Burbank, Calif. 

SCHRAM, John D. (M), Sales Engr., Potter 
Aero. Co., Inc., Union, N.J Mail: 4240 
Merrimac Ave., Dayton 5, Ohio 

SCHRAM, Richard A. (AF), Asst. Sales Megr., 
Shafer Bearing Div., Chain Belt Co., Downers 
Grove, Ill. Mail: 906 Glenwood Lane, Glen 
view 4, Ill. 

SCHRAMM, Herbert (M), Production Des 
Engr., Lockheed Acft. Corp., Burbank, Calif 
Vail: 4815 Sancola Ave., N. Hollywood, Calif 

SCHRAMM, Lt. Col. Ned, Jr., USAF (A), Air 
Command & Staff School, Maxwell AFB, Ala 

SCHREIBER, I. Carl (A), Sr. Engr., AGT. Div., 
Westinghouse Elec. Corp., Kansas City, Mo. 
Mail; 5201 E. 40th St., Kansas City, Mo 

SCHRIER, Jack (M), Pres., Ind. Marketing 
LN ¥ Mail: 10 Eileen 

Hicksville, N 

SCHRIRO. George (A), Aerodynamicist, 
Dynamics Gr., Grumman Acft. Engrg. Corp 
Bethpage, L.I., N.Y. Mail: 29 Cinque Dr., 
Farmingdale, N.Y 

SCHROEDER, Henry A., M.D. (M), Assoc 
Professor of Medicine, Washington University 
School of Medicine, St. Louis 10, Mo Mail: 
5156 Westminster Place, St. Louis 8, Mo 

SCHROEDER, LCdr. Joseph H., USN (A), 
610 W Vanderbilt Dr., Oak Ridge, Tenn 

SCHROEDER, Leslie L. (M), Attorney-at-Law 
1515 Rand Tower, Minneapolis, Minn 

SCHROEDER, Leslie W. (A), Sr. Designer, PP 
Instl. Des., Chance Vought Acft., Inc., Dallas 
Tex Mail: 3870 Davila Dr., Dallas 20, Tex 

SCHROTER, Albert R. (M), Des. Engr. ‘‘A’’, 
MSD, Lockheed Acft. Corp., Sunnyvale, Calif 
Vail: 12397 Brook Glen Dr., Saratoga, Calif 

SCHUBAUER, Galen B. (F), Ch., Fluid Mech 
Sect., NBS, Wash., D.C 

SCHUELER, C. J. (A), Engr., Gas Dynamics 
Facility, ARO, Inc., Tullahoma, Tenn Mail: 
107 Redbud Lane, Tullahoma, Tenn 

SCHUELLER, Carl F. (AF), 10153 Keswick Dr 
Cleveland 30, Ohio 

SCHUETT, Egan (A), 118-01 Atlantic Ave 
Richmond Hill 18, N.Y 

SCHUETTE, Evan H. (M), Ch., Design Sect., 
Metallurgical Lab., The Dow Chem. Co., 
Midland, Mich. 

SCHUH, Herbert (M), Res. Scientist, SAAB 
Acft. Co., Linképing, Sweden 

SCHULD, Cdr. Emil P., USN (AF), Ex., Fit 
big Panel, AGARD, APO 230, New York, 


SCHULER, John M. (M), Assoc. Res. Aero 
Engr., Fit Res. Dept., Cornell Aero. Lab., 
Inc., Buffalo 21, N.Y. 

SCHULER, Maj. Paul J., USAF (A), Aeft 
Maint. Supvr., 406th Field Maint. Sq., APO 
198, New York, N.Y. Mail: 103 W. Me- 
Intyre Ave., Pittsburgh 14, Pa 

SCHULT, Wilhelm F. (M), Aerodynamicist 
Ryan Aero. Co., San Diego, Calif Vail: 3130 
Udall St., San Diego 6, Calif 

SCHULTHESS, Heiner P. (A), Tech. Rep., 
Swiss Air Transport Co., Zurich, Switzerland 
Vail: Swiss Air Office, c/o Douglas Acft. Co 
Santa Monica, Calif 

SCHULTZ, Donald L. (M), 6135 Oliver Ave. S., 
Minneapolis 19, Minn. 

SCHULTZ, Ralston W. (A), Staff Asst. for Acft 
to Deputy Cdr., Wpn. Syst., Hq. ARDC, 
USAF, Baltimore, Md Mail: 5500 Hamlet 
Ave., Baltimore 14, Md 

SCHULTZ, Seymour M. (A), Design Engr., 
Lockheed Aircraft Corp., Burbank, Calif 
Vail: 16040 Jersey, Granada Hills, Calif 

SCHULTZ-GRUNOW, Fritz (F), Prof. Dr. sec 
techn., Technische Hochschule, Aachen, Ger 
many 

SCHUM, Eugene F. (M) 
Ohio 

SCHUMACHER, Jack (A), Des. Engr, Me 
Donnell Acft. Corp., St. Louis, Mo 


, 3965 Doney, Columbus, 


305 


SCHUMACHER, John G. (A), Struc. Engr., 
Convair-Astronautics Div., San Diego, Calif 
SCHUMACHER, Paul W. J. (A), Supvry. Fit 
Test Engr., WADC, W-P AFB, Ohio Mail: 

7085 Graham Dr , Dayton 3, Ohio 

SCHUMANN, Capt. Richard P., USAF (A) 
— Officer, 3577th Maint. Sq., Vance AFB, 

SCHUMANN, William A. (M), Mgr. Atlanta 
District Ofe., Allison Div., GMC, Indianap 
ag Indiana Mail: 5890 Hilderbrand Dr., 

Atlanta 5, Ga 

SCHUNTER. Hollis H. (M), Owner, Val Air of 
Hereford, P O. Box 824, Hereford, Tex Mail: 
2405 Boca Chica Blvd., Brownsville, Tex 

SCHURMANN, Ernest E. H. (A), Sr. Aerodyn 
Engr., Convair Div. of Gen. Dynamics, Ft 
Worth, Tex. Mail: 6008A Karen Circle, Ft. 
Worth, Tex 

SCHURMEIER, Harris M. (A), Ch 
Div., JPL, C.I.T., Pasadena, Calif 

SCHUSTER, Max $3 A), Supvr., Aerodyn 
N. Am Aviation Inc., Downey, Calif Mail: 
2854 Monroe Ave., Anaheim, Calif 

SCHUSTER, Oscar (M), Mfg. Engr., Lockheed 
Acft. Corp., Burbank, Calif Mail: 5631 
Agnes Ave., N. Hollywood, Calif 

SCHUSTER, "Robert R. (A), Des Engr. ““B’’, 
Lockheed Acft. Corp., Burbank, Calif Mail: 
10908 Peach Grove St., N. Hollywood, Calif 

SCHUTT, William D. (A), Des. Engr., Air 
Logistics Corp., Pasadena, Calif 

SCHWAB, George H. (M), Asst. Mgr., Methods 
Engrg., Ryan Aero. Co., San Diego, Calif 
Vail; 3540 Hugo St., San Diego 6, Calif 

SCHWANHAUSSER, Robert R. (A), Proj. Engr., 
Ryan Aero. Co., San Diego, Calif Mail: 8015 
Laird St., La Mesa, Calif 

SCHWARTZ, A. M. (M), Ch. Engr., Brown-Line 
Corp., El Segundo, Calif 

SCHWARTZ, Frederick W., Jr. (M), Mgt. Cons., 
Booz, Allen & Hamilton, Chicago, Il Vail 
112 Chicago Ave., Clarendon Hills, Ill 

SCHWARTZ, James E. (M), Southwestern Dist 
ae Aviation & Def. Industries Sales Dept 

x-E Co., Dallas, Tex 

SCHWARTZ, Martin D. (M), Ch., Acft. & Msl 
Div., Op. Analysis, Hq. SAC, Offutt AFB, 
Omaha, Neb 

SCHWARTZ, Walter (M), Mbr., Tech. Staff, 
Control Syst. Div., Corp., 
Hawthorne, Calif Mail: 5213 Via El Sereno, 
Torrance, Calif 

SCHWARTZAPFEL, Wilbert (M), Head, Evalu 
tion Sect.-Special Proj. Dept., Cornell Aero 
Lab., Inc., Buffalo 21, N.Y 

SCHWARTZBERG, Milton A. (M), Design Spe 
cialist, The Martin Co., Baltimore, Md Mail 
6808 Navajo Dr., Baltimore 9, Md 

SCHWARTZMAN, Lenwood Kent (A), Sales 
Dept., Spinco Div., Beckman Instruments 
Palo Alto, Calif Mail: 336 Waverly St., 
Apt. 2, Menlo Park, Calif 

SCHWARZ, Eddie J. (A), 208 North Monroe 
Little Rock, Ark 

SCHWARZ, Edward T. (M), Strength Engr., 
McDonnell Acft. Corp., St. Louis, Mo Mail 
1 Briarbrook, St. Louis 22, Mo 

SCHWARZBACH, Jerome M. (AF), Aerodyn 
Engr., Lockheed Acft. Corp., Burbank, Calif 

SCHWARZENBACH, J. C. (M), Pres., U.S 
Propellers, Inc., Pasadena, Calif 

SCHWARZMULLER, Clifford W. (A), Cost 
Estimator, Piasecki Acft. Corp., Phila., Pa 
Mail: 823 Ridley Creek Dr., Rte. 32, Media 


Aerodyn 


Pa 

SCHWEIZER, Ernest (M), Pres. & Ch. Engr., 
Schweizer Acft. Corp., Elmira, N.Y Vail 
RD 3, Horseheads, N.Y 

SCHWEIZER, Paul A. (M), V-P & Gen Mer 
Schweizer Acft. Corp., Elmira, N.Y. Mail: RD 
1, Elmira, N.Y 

SCHWENDLER, William T. (F), Sr. V-P., Grum 
man Acft. Engrg. Corp., Bethpage, N.Y 
Vail: Merritt Rd., Farmingdale, L.I., N.Y 

SCHWIEN, L. Nevin (A), Exec. V-P, Burton 
Mfg. Co., Santa Monica, Calif 

SCHWOERER, Frank (M), Megr., Advanced 
Devel., AGT Div., Westinghouse Elec. Corp., 
Kansas City, Mo 

SCIPIO, L. Albert, II (A), Lecturer & Scientist, 
Univ. of Minn., Minne apolis 14, Minn 

SCOFIELD, Paul C. (M), Sr. Proj. Engr., 
Airplane Systems, AiResearch Mfg. Co., Los 
Angeles, Calif Mail: 425 E. Randolph, Glen 
dale 7, Calif. 

SCOLARO, Dominick R. (A), Prod. Methods 
Engr., Sperry Gyroscope Co., Great Neck, L.I., 
N.Y Vail: 119 Powers St., Brooklyn 11, 


N.Y 

SCOLATTI, Charles A. (M), Task Scientist, 
Hypersonics, Aero. Res. Lab., WADC, W-P 
AFB, Ohio Vail: 429 Crystal Dr., Dayton 3 
Ohio 

SCOLES, RAdm. Albert B., USN (Ret.) (AF), 
Mer., Op., Litton Industries, Beverly Hills, 
Calif Mail: 639 S. Highland Ave., Los Angeles 
36, Calif 

SCOTT, Benjamin C., Jr. (A), Des. Specialist, 
c hance Vought Acft., Inc., Dallas, Tex 

SCOTT, Bernard C. (A), Aerodynamicist, Airplane 
Engrg. Div., McDonnell Acft. Corp., St. Louis, 
Mo Vail: 7100 Lillian, St. Louis 20, Mo 

SCOTT, C. Clark (M), Asst. Proj. Engr., DC-7 
Series, Douglas Acft. Co., Inc., Santa Monica, 
Calif Mail: 2602 34th St., Santa Monica, 
Calif 


AERONAUTICAL ENGINEER 


SCOTT, Charles R. 


Cali 
SCOTT, Clayton L. 
Boeing Airplane Co., Seattle 14, 


SCOTT, Clayton W. 


Mass. 
SCOTT, Earle M. 
Corp., Lancaster, N.Y. 
SCOTT, James R. (A), Gr. Engr., 
& Reliability, Northrop Acft., 


, San Diego 3, Calif. 


Long Beach, Calif. 
Mail: 339 Wilson St., i 
SCOTT, Merit (AF), 


Ch Scientist, Corvey 


SCOTT, Lt. Col. Robert R., 
Air Comd., Proj. Pilot, 


Edwards AFB, Calif. 
SCOTT, Walter H., Jr. e 


N.Y. 
SCOTT, Wilfred A. 
Donnell Aircraft Co.,5 


SCOTT-HALL, Stewart (F), 
SCRAGG, George H. 
SCREEN, Ernest N., Jr. (M), E 


SCROGGIN, Capt. Orville O. (A), Asst. Ch., Fit. 
Test E ‘FTC, Edwards AFB, Calif. 
] il: Box 179, EAFB, Edwards, Cali 
SCROGGS, Arden M. ; 
5953 39th S., Seattle 


, The Ramo-Wooldridge Corp., 


SCRUTON, Christopher ( (AF ), Sr P. rit Ic. - Scie ntific 
Middle se x, E ngl: and. 
SCUDDER, Nathan F. 
SCUDDER, Robert (A), 
SCULL, Wilfred E. 
i , NACA, Cleveland, 
3, 5411 Big Creek Pkwy., Parma 29, 


SCURLOCK, 4 Arch Chilton (M), P 


SEABORN, Earle B. 


SEACORD, Charles L., Jr. 
SEAGER, Donald B. 
SEAGRIST, Eldon J. (A), Staff Engr., 
SEALANDER, Bertram Edw. 

Electronics & Equip. E 
SEAMANS, Robert C., Jr. 
SEAMONS, J. P. 


SEARS, William R. (F), 
Aero. Engrg., Cornell U., 


McDonnell Acft. Corp., St. 
SEATON, Herbert 


SEAVER, William B. 


SEBOLD, Raymond C. 
Convair, San Diego, Calif. 
SEBOLD, Robert A. 
Republic Aviation Corp., 
SECADA, Alberto 


SECHLER, Charles W. 

Hughes Acft. 
_— 804 Santa Barbara St., 
SECHLER, E. E. 


SECKEL, ‘Edward 


NG REVIEW 


<4 J Mail; Hopewell-Amwell Road, Hopewell, 


SEDGLEY, Donald Bruce (A), Supvr., Data 
Reduction Gr The Precisioneers Co., Wood 
land Hills, Calif 

SEDGWICK, Thomas A. (M), 


Thermodynamics 


Engr., Lockheed Aircraft Corp., Burbank, 
Calif 

SEE, Elliot M. (M), Engrg. Test Pilot, G-E Co., 
Edwards, Calif Vail: 1238 Ivyton, Lancaster 
Calif. 


SEE, John A. (M), Unit Ch., Fit. Test Instru 
mentation, Wichita Div., Boeing Airplane Co 
Wichita, Kan Vail 1116 Prairie Park, 
Wichita, Kan 

Robert L. (A) 


SEELS, Henry F. (M), Supt., Aero. Field Svc 
Engrg., Sperry Gyroscope Div. of 
Sperry Rand Corp., Great Neck, N.Y 

SEELY, William B. (A), Engr., Flight Test Sect., 
A.G.T.D., Westinghouse Electric Corp., NAS, 
Olathe, Kan 

SEENEY, Paul J. (A), Aerodynamicist, Mc 
Donnell Acft. Corp., St. Louis 3, Mo Mail: 
2415 Oakland Ave., St. Louis 14, Mo 

SEGAL, Marshall M. (A), Assoc. Res. Engr., 
Armour Res. Foundation, Chicago, II Mail 
3101 S. Wabash Ave., Chicago, II 

SEGAL, Myron (A), Aerodynamicist, Grumman 
Acft. Engrg. Corp ng N.Y Mail 
86 Carman St., Hempstead, N.Y 

SEGER, Ross R. (M), 441903 N 
caster, Calif 

SEGREST, John R A Assoc. Acft. Engr., Lock 
heed Acft. Corp gg aga Ga Mail: 1308 
Austell Rd., Marietta, G: 

SEIBEL, Charles M. Mm Ch. Engr.—Heptr., 
Cessna Acft. Co., Wichita, Kan Mail: 2266 
N. Belmont, Wichita 14, Kan. 

SEID, Albert J. (M), Supvr. Mech. Des., 
Div., Curtiss-Wright Corp., 


111 Cedar Ave., Islip, 


Foxton, Lan 


Turbo 
Princeton 
N.J. Mazl: 40 Darrah Lane, Trenton 8, N.J 

SEIDE, Paul (M), Mbr. cf Tech. Staff, The Ramo 
Wooldridge Corp., Los Angeles 45, Calif Mail: 
8331 Stewart Ave., Los Angeles 45, Calif 

SEIDMAN, Oscar (AF), Hd., Aero & Hydro 
Devel. Sect Aerodyn. and Hydrodyn. Br., 
BuAer, Navy Dept., Wash., D.C Mail: 2304 
Blaine Dr., Chevy Chase 15, Md 

SEIFER, 2nd Lt. Joel M. (A), 94th Engrg. Bn 
APO 154, New York, N.Y 

SEIFF, Alvin (AF), Ch., Supersonic Free-Flt. Br., 
Ames Lab., NACA, Moffett Field, Calif 

SEILER, Aubrey R. (M), Fighter Proj. Officer, 
Fighter Design Br BuAer, Navy Dept., 
Wash. 25, D.¢ 

SEILER, Cdr. Dayton Albert, USN (M), 400 
Douglas St., El Segundo, Calif 

SEITZ, Clifford P. (M), Head, Human Engineer 
ing Dept., U.S. Navy Special Devices Center 
Sands Pt N.¥ Vail; West Shore Rd., 
Huntington, N.Y 

SELAN, Ralph \ Aerodyn. Engr., MSD, 
Lockheed Acft. Cory San Jose, Calif Mail 
11952 Selo, Sunnyvale, Calif 

SELIGER, Rudolf R M), Proj. Mgr 
Pioneer Div Bendix Aviation Corp., 
+ Mail: 431 Hillside Ave., 


Eclipse 
Teterboro, 


Palisades Pk 


N.J. 

SELIGMILLER, Lt. Harold Lloyd, USN (A), 
Box 811, Oak Harbor, Wash 

SELLER, Maj. Cloyd W., USAF (A), Stud 
ITUSAF, W-P AFB, Ohio 

SELLERS, John H. (A), Tech. Supvr., Insurance 
Co. of North America, Phila., Pa. Mail: 14047 
Trevose Rd., Phila. 16, Pa 

SELLERS, William H. (M), Supvr., Calculations 
& Spl. Problems Unit, G-E Co., Lynn, Mass 
Mail: 15 Villas Marblehead, Mass 

SELLKE, Albert C 4), Gr. Engr.—-Struc 
The Martin Co Baltimore 3, Md Mail 
3801 Fleetwood A Baltimore 6, Md 


SELLS, Bert E M Mer., Turbine Eng grg., 
CES, JED, AGT Div., G-E Co., Cincinnati 
15, Ohio 

SELLS, Carl H A Mer., Test Op., Aerodyn 
Lab., G-E Co., Phila., Pa 

SELTZER, Leon Zee (AF), Prof. & Hd., Aero 
nautical Ener; W Virginia U Morgan 
town, W Va Vail 412 Callen Ave., 


Morgantown, W. Va 
SELVIDGE, Harner (M), Staff Engr., 
Aviation Corp., N. Hollywood, Calif 
SEMCKEN, John H A), Fit. Test Engr., 
Grumman Acft. Engrg. Corp., Bethpage, N.Y 
Mail: P.O. Box Shoreham, N.Y 
SEMLER, D. G. (‘Al Ch. Engr., Acft. Com 
ponents, Stanley Aviation Corp., Denver, Colo 
Mail: 5020 Wagon Trail, Littleton, Colo 
SEMPILL, Lord (M Holland Bldg., 
Pall Mall, London, S.W. 1, England 
SENCHUK, Peter G. (A), Liaison Engr., Douglas 
Aircraft Co., Inc El Segundo, Calif Mail: 
21141 Halldale A Porrance, Calif 
SENESCALL, Cleve R. (M), Design Specialist 
Boeing Airplane Co., Seattle, Wash Mail: 
3817 44th Ave. N-I Seattle 5, Wash 
SENGIR, Charles F., Jr. (A), Engr., 
Acft., Inc 


Bendix 


120-121 


Northrop 

Hawthorne, Calif Mail: 2603 
W. 166th Pl., Gardena, Calif 

SEN GUPTA, S. R. (M), Dir., Indian Institute of 
Technology, Khargpur, India 

SENIOR, John Lawson, Jr. (M), Owner—Megr., 
Senior Farms, Box 27, 96 Main St., Ridgefield, 


Conn 
SENKBEIL, Capt. Edwin A. (A), Hq. Sq. 376 
Bombardment Wing, Barksdale AFB, Shreve 


port, La 


“SEPTEMBER, 


1957 


SENSENBAUGH, N.D. (A), Res 


arch Engr 


Rocketdyne Div., North American Aviation 
Inc., Canoga Park, Calif 
SENTKER, Lawrence C. (M), Aero. Engr 


CAA, Ft. Worth, Tex. Mail: 3507 
Ave., Ft. Worth 16, Tex Winthrop 
SEPULVEDA, Luis A. (AF), Engr. Cons Proj 
Engrg. Staff, The Ralph M. Parsons Co. [a 
Angeles 14, Calif. Mail: 8479 E. Wells S 
Rosemead, C 
SERAFINI, (M), Aero. Res. Engr Lewis 
Fit. P ropulsion Lab., NACA, Cleveland, Ohio 
— 6463 Sherborn Rd., Parma Heights 3 
Ohio 


SERBIN, Hyman (M), Prof. Aero. Engry 
Purdue Univ., W. Lafayette, Ind oe 
SEREDINSKY, Vladimir (AF), Gr Engr 


Aerodynamics, Stroukoff Acft. Co., W 
Mail: 34 Rutledge Ave 


Trenton 
rrenton 


N.J. 

SERENO, eee A. (M), V-P., Air Assoc 
N.J. 

RKIZ, Aleck W. (A), 
Div., 
Princeton, N.J. 

SERRALLES, Juan K. (M), Language Se 
ICAO, International Aviation Bldg Montreal 
Canada. Mail: 3432 PeelSt , Montre al, Canada 

SERRELL, Peter V. H. (AF), V-P. & Cons 
Engr., Sandberg-Serrell Corp., Pasadena, Calif 

SERVICE, William E. (A), Des. Ener Fuselage 
Des. Gr., Convair, San Diego, Calif. Maj! 
4995 Elsa Rd., San Diego 20, Calif 

SESSIONS, Robert C. (M), Asst. to the Dir 
Lewis Flt. Propulsion Lab., NACA, Cleveland 
Ohio. 

SETESCAK, Geo. J. (A), Weights Engr., Sikorsky 
Aircraft, Div., UAC, Bridgeport, Conn. Mail 
58 Judd St., Fairfield, Conn. 

SETZ, Walter H. (M), Airborne Equip. Specialist 
NADC, Johnsville, Pa. Mail: 108 §S. Carol 
Blvd., Upper Darby, Pa 

SEVCIK, Joseph K. (M), Specialist, Mech 
Analysis, JED, AGT, G-E Co., Cincinnati 15, 
— Mail: 116 Nansen St., Cincinnati 16 
Ohio 

SEVELSON, M.S. (A), Gr. Ldr., The Frye Corp 
Ft. Worth, Tex. Mail: 1112 Mockingbird 
Lane, Arlington, Tex 

SEVIGNY, Eugene G. (A), 4 N. Cambridge St 
Mz alverne, N.Y 

SEXTON, George S. (M), Op. Engr., Fairchild 
Acft Div., Hagerstown, Md. Mail 329 The 
Terrace, Hagerstown, Md. 

SEYMOUR, John (A), Asst. Dir Acft. Op 
= iy Test, Hughes Acft. Co, Culver City 


SFORZINI, Robert A. (M), Test Op. Dept 
Mgr., Mz arquardt Acft. Co., Van Nuys, Calif 
Mail: 16834 Minnehaha, Granada Hills, Calif 

SHAFER, Guy C. (M), Gen. Mgr., SAED, G-E 
Co., W. Lynn, Mass. 

SHAFER, H. Jerome (M), Sr. Lecturer, Acting 
Hd., Dept | Aero. Engrg., Israel Inst. of Tech., 
Haifa, Israel 

SHAFER, Richard S. (A), Field Sve. Rep., N 
Am Aviation, Inc., Los Angeles 45, Calif 
Mail: P.O. Box 906, Los Banos, Calif 

SHAFER, Bernard W. (M), ey Prof. of Mech 
Engrg.. N.Y. U., New York 53, N.Y 

SHAFFER, Leonard (M), Weight Control Engr 
Lockheed Acft. Corp., Burbank, Calif 

SHAFFER, William Maynard (A), Sve. Analyst 
Msl. Devel. Div., N. Am. Aviation, Inc 
Downey, a7 Mail: 8743 Vans St., Para 
mount, C 

SHAKESPEARE, William B. J. (M), Sr. Engr 
Northrop Acft., Inc., Hawthorne, Calif Masl 
708 Ave. D, Redondo Beach, Calif 

SHANGRAW, Clayton C. (AF), Exec. Engr 
Eclipse-Pioneer Div., Bendix Aviation Corp 
Teterboro, N.J. Mail: 7 Fairway Ave., West 


Inc 


Analytical Engr 
Curtiss-Wright Corp 


Orange, N.J 
SHANKLE, Rollin (A), Design Engr., Convair 
San Diego, Calif. Maztl: 3519'/2 India, San 


Diego 1, 

SHANKS, Bernard J. (AF), Mbr lech. Staff 
Hughes Acft. Co., Culver City, Calif Mail 
3682 Mandeville Canyon Rd., Los Angeles 49 
Calif 

SHANKS, George (A), Sr. Design Engr., Convair 
Div. of Gen. Dynamics, Ft. Worth, Tex 

SHANLEY, F. R. (F), Prof., Engrg. Dept 
Univ. of Calif., Los Angeles, Calif 

SHANNON, Floyd A. (A), 520 N. Campbell Ave., 
Alhambra, Calif. 

SHANNON, George M., Jr. (A), Assoc. Engr., 
Sperry Gyroscope Co., Great Neck, LI Mail 
112-49 205th St., St. Albans 12, N.Y 

ree Ascher H. (M), Prof. of Mech. Engrg., 

Cambridge. Mass 

SHAPIRO, Henry (M), Sr. Syst. Engr., Sperry 
Gyroscope Co., Div. of Sperry Rand Corp 
Carle Place, N.Y. , 

SHAPIRO, Joseph (M), Sr. Des. Engr. & Hyd 
Manifold Specialist, Struc. Plastics Dept. 
Aerojet-Gen. Corp., Azusa, Calif Vail: 1110 
Wisconsin St., Pomona, Calif 

SHAPIRO, Norman M. (M), Acting Ch., Fit 
& Aerodyn. Lab., Res Labs., OML, Redstone 
Arsenal, Huntsville, Ala. Mail: 511 Lowell 
Dr., Huntsville, Ala. 

SHAPIRO, Stanley R. (M), Turbomotor Div. 
Curtiss-Wright Corp., Princeton, N.J 

SHAPTER, Nelson N. (M), Ch Airframe & 
Equip. Engrg. Br., CAA, Jamaica JV 
Mail: 3815 210 St., Bayside 61, N.‘ 

SHARD, Ralph F. (A), Sr. Design Engr., Convair 
Div. of Gen. Dynamics Corp., San _Diege 
Calif. Mail: 5240 Quince St., San Diego 5, Calif 


306 
N. Am. Aviation, Inc., Los Angeles 45, Calif SHARE 
Mail: 500 El Medio Ave., Pacific Palisades Castl 
ARI 
id. Test Pilot 
Wash. Mail Vail 
ercer Island, Wash ARI 
(M), Fit. & Field Test 
ech G-E Co., W. Lynn, SHARE 
Mass Vail: 37 Standish St Brockton 44, Prop 
Mail 
Seott Aviation SHARE 
Spar 
Fluid Syst. Test kee, 
ne., Hawthorne Wis 
Calif Mail: 25 4th Ct., Hermosa Beach, SHARI 
Calif Acft 
SCOTT, John F. (M), Gr. Engr., DC-8 PP, Wic 
Ryan Aero. Co., San Diego, Calif Mail: 4052 SHARI 
Albatross St. iy Msl 
SCOTT, John M. (A), Stress Engr., Avro Acft., Loui 
Malton, Ont., Can SHAT 
SCOTT, Lawrence B., Jr. (A), Aerodynamicist Aire’ 
Ohio 
Ohio 
SHAT 
Melpar, Inc., Ale Stru 
be ‘hace 15, Md Co., 
USAF (A), Tactical Rd 
SHAT 
es., Eng 
Kins 
1), Design Engr., Mc SHAT 
t. Louis, Mo. Mazl: 3509 Aer« 
ton 
sientific Adviser, SHAU 
ardens, London Heli 
Ave 
jwner & Cons., SHAV 
htion P.O Box Eng 
) 
ngr., The Martin SHAV 
Co., Baltimore, Mc¢ au. H-3 Alder Dr Dou 
Mai 
Cali 
SHA 
Cha 
151: 
SHA 
Cor] 
SCROOC, D. J. (A), Mbr., Tech. Staff, Control SHA 
Syst. Div. AFI 
Angeles 45, Calif Mail: 106 Via Pasqual field 
SHA 
Hol 
SHA 
Dot 
SHA 
Star 
SHEA 
mot 
N.J 
SHEA 
plar 
419 
SHEA 
res., Atlantic Acf 
Alexandria Byr 
SHEE 
(M), Design Engr Air G-E 
Mircraft Co Inc Santa Rd 
Monica Calif Vail: 3276 Stoner Ave., SHEE 
oele 4 Pt 
erophysics L.I 
ex Mail: Cal 
SHEE 
| Aerodyn Ele 
ank, Calif Gr 
k, Calif SHEE 
Eng. Test Cu 
in Mail: 123 
SHEF 
Ch. Elec De 
ic Aviation Mo 
Lo 
, Airborne SHEI 
N 
Lockheed Ma 
Ac Corp urballk, ali fail: 4720 SHE] 
Caritina Dr., Tarzana, Calif spe 
SEARS, Jack Francis (M), Proj. Engr., Mfg Ma 
Bristol Acft. (Western) Ltd., Winnipeg, Man SHE 
Can Vail: 111 Kane Ave., St. James, Winni ie 
OY 
Dir., Grad. School of B.C 
Ithaca, N.Y SHE] 
SEAT, Robert L. (M), Supvr., Fuel Syst. Lab., Aik 
Louis, Mo SHE 
(M), Sr. Aerodyn __ins 
utics, San Diego, SHE] 
i Rd., San Diego 10 Co 
Calif 
(M), Proj. Hd., Coml. T56 do 
rp 
AF), V-I Engrg SHE] 
r. Fit. Test Engr., + 
‘armingdale, N.Y 
Engr., Pan Am = 
ne: 2 Me 
lanning & oe 
Iver City, 
Pasadena 
(A), Assoc. Prof Dept. of = 
Aero URTE Princeton Univ., Princeton, | po 
t 


IAS ROSTER OF MEMBERS, 1957-1958 307 | 
gr SHARP, Charles L. (M), 25 The Strand, New SHEPARD, C. E. (M), Aero. Res. Engr., Lewis Wea. Testing, W-P AFB, Ohio. Mail: 461 
ation Castle, Del. Fit. Propulsion Lab., NACA, Propulsion Lab., Townsend PI., Dayton 3, Ohio. 
= SHARP, Charles Willard (M), Struc. Engr., Cleveland, Ohio. SHIVERS, James P. (M), Aero. Res. Engr., | 
— Lockheed Aircraft Corp., Burbank, Calif SHEPARD, William B. (M), Aero. Res. Engr., NACA, Langley Field, Va. Mail: 14 Beverley 
throp Mail: 906 N. Geneva St., Glendale, Calif Air Warfare Res. Dept., U.S. NADC, Johns- St., Hampton, Va. 
P SHARP, Edward G. (A), Gen. Mgr., Jarvis Mfg ville, Pa. Mail: Berks Rd., North Wales, Pa. ar oe AM, Thomas B. (A), Grad. Stud., 
To) Corp., Portland, Conn s ‘ SHEPHERD, James D. (A), Strength Engr., Mc- of Oklahoma, Norman, Okla. Mail: 1741 
Los SHARP, Edward Raymond (F), Dir., Lewis Fit Donnell Acft. Corp., St. Louis, Mo. Mail: 3213 N. Roff, Oklahoma City, Okla. 
S ot Propulsion Lab., NACA, Cleveland 11, Ohio. Rex Ave., Overland (St. Louis) 14, Mo. SHOEMACHER, Paul E: (M). Ch., Facility & 
a Mail: 17877 Lake Rd., L akewood 7, Ohio. ; SHEPHERD, Robin (A), Struc. Asst., DeHavil Data Br., Directorate of Flight & All-Weather 
One SHARP, John W. (M), Sr. Proj. Engr., A. C. land Acft. Co., Ltd., Hatfield, England. Mail: Test, WADC, W-P AFB, Dayton, Ohio. Mail: | 
t ms Spark ring, Div., Gen. Motors Corp., Milwau 4 a Rd., St. Albans, Hertfordshire, 413 Brydon Rd., Dayton 9, Ohio. 
Wis. Mail: 3257 S. Lenox St., Milwaukee 7, Englan SHOFFNER, David R. (A), Sr. Engr., N. Am 
es SHEPHERD, Roland R. (M), Engr., Douglas Aviation, Inc., Los Angeles, Calif. Mail: 504 
we SHARP, Raymond G. (A), Jr. Des. ~~ ¥ Beech Acft. Co., Inc., een Okla. Mail: 3556 S W. Fairview Blvd., Inglewood 3, Calif. 
men Acft. Corp., Wichita, Kan. Mail: 25 Hunter, Urbana, Tulsa 5, ( SHOGRAN, Ivar L. (M), Ch Proj. Engr., DC-8, 
Wichita 18, Kan. SHEPHERD, Seldon <M), 3615 W. 226th St., Douglas "Aircraft Co., Inc., Santa’ Monica, 
~e SHARRAH, B. S. (M), Ch. Dynamics Engr., Torrance, Calif. Calif. Mail: 2624 M andeville Canyon Rd., 
sans Msl. Engrg. Div., McDonnell Acft. Corp., St SHEPORT, John L. (A), Flight Test Engr., Los Angeles 49, Calif 
a Louis, Mo McDonnell Aircraft Corp., Robertson, Mo. SHOLES, R. A. (M), 3041 Malcolm Ave., Los 
_ SHATTUCK, Bernard F. (A), Group Leader, Mail: 11022 St. Ambrose Lane, St. Ann, Mo. Angeles 34, Calif 
Engr Aircraft Gas Turbine Div., G-E Co., Evendale, SHEPPARD, Joseph J., Jr. (A), Staff Scientist, SHOOP, Brig. Gen. Clarence A. (M), V-P & Dir., 
oe Ohio. Mail: 8505 Camargo Rd., Cincinnati 27, Scientific Res. Lab., Convair, Div. of Gen Prod. Reliability & Flt. Test, Hughes Aircraft 
a HATTUCK, arner (A), Assoc es. Engr., St., San Diego 11, Calif » Robert B. (A), Asst. Proj. Engr., 
bose gone Dynamics Unit. Boeing Airplane SHEPPARD, Col. William A., USAF (M), Deputy McDonnell Acft. Corp., St. Louis, Mo. Mail: 
nadi Co., Wichita, Kan. Mail: 4710 Mt. Vernon Comdr. (Program Mgmt.), Western Devel. 9407 Yorktown Dr., St. Louis 15, Mo 
Cac Rd., Wichita 17, Kan. Div., Hq. ARDC, Inglewood, Calif. Mail: SHORT, LCdr. Vaun Gary, USN (A), Flag Pilot & 
Calif SHATUNOFF, Stanley (A), Sr. Engr., Advanced 1609 Via Lazo, Palos Verdes, Calif. Aide to CINCNELM FASRON (Special) 200, 
oles Engrg. Studies Dept., Arma Div., ‘Am. Bosch SHERAR, Dewey A. (A), Convair, Div. of Gen Navy 100, FPO, New York, N.Y 
Mail. Arma Corp., Garden City, N.Y. Mail: 161 Dynamics, Patrick AFB, Cocoa Beach, Fla SHOSTAK, Adam (A), Stress Tech., Fairchild ‘ 
_— Kingfisher Rd., Levittown, N.Y. SHERBORN, Henry H. (M), 110 Redbud Lane, Aircraft, Hagerstown, Md. Mail: 434 Vir- 
Dir SHATZ, Robert H. (M), Syst. Res. Hd. Cornell Tullahoma, Tenn ; ginia Ave., Hagerstown, Md WI 
eland Aero. Lab., Buffalo, N.Y. Mail: 227 Benning SHERBURNE, Clinton P. (A), Proj. Engr., SHOULTS, D. R. (AF), Gen. Megr., Aircraft 
. ton Rd., Buffalo 26, N Y. ; (Devel.), Turbo Engrg Dept., American Nuclear Propulsion Dept., G.E. Co., Cincin | 
—s SHAUL, Gerald R. (A), Gr, Engr., PP., Hiller Machine & Foundry Co., Pacoima, Calif nati 15, Ohio. Mail: 550 Benckenstein Dr., i 
Mail oe rs, Palo Alto, Calif. Mail: 709 Roble Mail: 15136 Minnehaha St., San Fernando, Calif Cincinnati, Ohio ; 
aes , Menlo Park, Calif. ; SHERBY, Capt. Sydney S., USN (AF), Hd, Air SHRADER, Welman A. (A), Dir. of Publications, \ 
cialist SHAVER, Clifford J. (A), Materials Research Br., Naval Sciences Div., ONR, Wash. 25, D.C IAS, Inc., New York, + Y { 
Carol Engr. noes Aviation Corp, Farmingdale, Mail: 4823 DeRussey Pkwy., Chevy C hase 15, SHRAGE, Sydney (M), Gr. Engr., Prelim. Des 
: N.Y ¥ Md Sect., The Martin Co., Baltimore, Md Mail: 
Mech SHAVER, John W. (M), Asst. Proj. Engr., SHEREIKA, Edmund A.(M), Sr. Designer, Walter 1603 Millbrook Rd., Baltimore 12, Md 
ati 15 Douglas Acft. Co., Inc., El Segundo, Calif Kidde & Co., Belleville, N.J. Mail: 36 Burnet perenne ts Andrew (M), 694 Bryant St., West 
ti 16. Mail: 27222 Dapplegray Lane, Rolling Hills, Hill Rd., Livingston, N.J bury, N.Y 
Calif. SH O. (M), Coml. Sales Rep., Douglas SHUE, George L. (AF), Design Specialist, Con 
Corp SHAW, Allan W. (A), Aerodyn. Des. Engr . Acft. Co., Inc., Santa Monica, Calif vair, San Diego 12, Calif. Mail: 3552 College 
ngbird Chance Vought Acft., Inc., Dallas, Tex. Mail: SHERIDAN, Hugo G. (M), Sr. Engr., Offensive Ave., San Diego 15, Calif 
ss 1513 Wynn Terr., Arlington, Tex. Syst., Research Div., BuAer, Navy Dept., ae vc oh Charles B. (A), Staff Member, 
ge St SHAW, Francis (A), Pres., Shaw Metal Prod Wash., D.C. Mail: 4012 Longfellow St., Guided Missile Research Div., Ramo-Wool i 
: Corp., Garden City Park, L.I., N.Y. ; Hyattsville, Md dridge Corp., Inglewood, Calif : 
irchild SHAW, James R. (A), Aero Engr., ATIC, W-P SHERIDAN, Laurence W. (AF), Prelim. Design SHUFORD, Charles L., Jr. (A), Sr. Thermody ‘ 
9 The AFB, Ohio. Mail: 2625 Hemlock Dr., Spring Engr., Res. Sect., Fairchild Acft. Div., Hagers namics Engr., Lockheed Acft. Corp., Marietta, } 
field, Ohio town, Md. Ga. Mail: 313 Hillside Rd., Smyrna, Ga ] 
+ Op SHAW, Samuel (A), Pres., Pent Elec. Co., Inc SHERIDAN, Philip F. (A), Aerodynamics Staff SHUGERT, Richard F. (MA), Aviation Systems | 
City Holland, Mich Engr., Vertol Aircraft Corp., Morton, Pa Engr., Research & Devel., Radio Corp. of 
SHAW, Spencer L. (AF), Ch. Strength Sect Mail: 314 Wyndmoor Rd., Springfield, Pa yom Moorestown, N.J Mail: 122 Tuttle } 
Dept Douglas Acft. Co., Inc., El Segundo, Calif. SHERMAN, George J. (A), Mech. Engr., Sub , Trenton 9, N.J eh { 
Calif SHAW, Wilfred H. (A), Ch. Inspector, Hamilton Contract Liaison, Bulova Watch Co., Bulova SHULENBERGER. M. K. (A), Test Engr., 
alif Standard Div., UAC, Windsor Locks, Conn. Park, Flushing 7 N.Y Mail: 139-16 28 Rd., Fit. Test, Boeing Airplane Co., Seattle, Wash. 
. GE SHEA, Dennis C. (A), Analytical Engr., Turbo Flushing 54, N.Y Mail: 10215 2nd Ave., S., Seattle 88, Wash 
ome Div., Curtiss-Wright Corp., Princeton, SHERMAN, Irving R. (A), Aero. Engr., HS SHULER, William T. (M), Struc. Analysis Div 
Acting N.J 7 X 10, ‘NACA, Langley Field, Va. Mail: Engr., Lockheed Acft. Corp., Marietta, Ga 
Tech SHEA, John Franklin (M), Design Engr. A, Radio 138 Centre Ave., Warwick, Va a? 4423 Mt. Paran Pkwy., N.W., Atlanta 5, 
; plane Co., Inc., Van Nuys, Pie Mail SHERMAN, Pauline M. (A), Assoc. Res. Engr., i 
p., N 419 Thompson Ave., Glendale 1, Calif. Acft. Propulsion Lab., U. of Michigan, Ann SHULMAN, Yechiel (A), Res. Engr., Aeroelastic 
a SHEARLY, Richard N. (A), Stress Engr., Avro Arbor, Mich. Mail: 1520 White St., Ann Ar & Struc. Lab., M.I.T., Cambridge 39, Mass 
Acft. Ltd., Toronto, Ont., Can Mail: 4 bor, Mich. SHULTZ, Albert B. (A); Design Engr., Lockheed 
Mech Byron St., Georgetown, Ont., Can SHERRILL, Robert D. (A), Proj. Engr., Ad Acft. Corp., Marietta, Ga. Mazi: 124 Robin 
SHEEHAN, Raymond J., Jr. (A), Sales Engr., vanced Devel., Acft. Fit. Simulators, WADC, Lane, Marietta, Ga b | 
Ener G-E Co., Los Angeles, Calif. Mail: 4520 Viro USAF, W-P AEB, Ohio. SHULTZ, Andrew W. (M), Aerodynamicist, Bell i 
Rd., La Canada, Calif. pagent igs ys A. Wiley (M), Prof. of Aerody Heptr. Corp., Ft. Worth, Tex. Mail: 3609 i 
nalys illi . (AF), Energ. Sect. Hd. namics, U. of Maryland, College Park, Md Chaffin Dr., Ft. Worth, Tex 
(AF), Engre. Sect. SHEVELL, Richard S. (M), Supvr. Aerodyn., SHULTZ, Bennie, Jr. (A), Assoc. Engr., Douglas 
Para LI.. NY. Masi: Box 861. Santa Monica Perf., Douglas Acft. Co., Santa Monica, Calif Acft. Co., Tulsa, Okla. Mail: 317 S. Evans 
Calif , Mail: 425 N. Kenter Ave., Los Angeles 49, Calif ton, Tulsa 4, Okla 4 
Engr SHEETS, Herman E. (M), Ch. R&D Engr., SHEWMAKER, Alan (A), Assoc. Acft. Engr., SHUMWAY, Howard H. (M), Mgr., Fit. Engrg i 
Mail Electric Boat Div., Gen. Dynamics Corp., Stress, Lockheed Acft. Corp., Marietta, Ga & Fit. Op. Trng., Lockheed Acft. Corp., Bur 
Groton, Conn H. Calif. Mail: 1400 Oak St., Burbank, 
Ener Me ) ockheed Acft. Corp., Burbank, Calif. Mail: li 
Corp 3508 E. 5th St., Los Angeles 63, Calif SHUNKER, P. E. Q. (M), Ch. Tech., Westland i 
West 123 Hillside Ave Verona, N.J ‘ SHIEBER, Herbert (M), Proj. Engr., Hughes Aircraft, Ltd., Yeovil, Somerset, England 
SHEF, Arthur L (A) Asst. Supvr., Msl. Advance Tool Co., Culver City, Calif Mail: 31 Park Gardens, Yeovil, Somerset, 
on vair Dea Sect SHIELDS, Bert A. (M), Airman ards Spe England 4 
a, San Monica, Calif “Vail: 9391 Eilewick Ave. cialist, CAB, Wash. 25, D.C. Mail: 2904 SHUTER, John E, (A), Engr., Aerodyn., N. Am 
Staff war r. (M), Design Specialist, 23 5. Chesterfield Rd., Columbus 9, Ohio 
Mail (A). Gr. Prelim. Des., Boeing Airplane Co., Seattle, SHUTTE, Robert H. (M), Aerodynamicist, 
les 49 Mail 413 Via Malaga. Spee Beach. Calif Wash Mail: 12232 S.E. 25th St., Bellevue, Douglas Acft. Co., Inc., Santa Monica, Calif 
Wash Mail: 826—5th St., Apt. 9, Santa Monica, 
W. B. galt SHIELDS, Evans R. (M), Sr. Fit. Test Engr., Calif 
Maile 41 Till Ra. F; N McDonnell Acft Corp., St. Louis, Md. Mail: SHUTTS, William H. (M), Engr., Fair 
Dept SHEH. K 889 Diversey Dr., Webster Groves 19, Mo child Eng. Div., Deer Park, N.Y 
Pacih enneth (M), Proj. Engr., Canadian SHIELDS, G. R. (M), Sales Mgr., Liquid Eng. SHUTTS, William H. (M), —— Production 
ll Ave., 1000 Air Lines, Ltd., Vé ancouver, B.C Mail: Jiv Aerojet Gen. Corp., Azusa, Calif Test Lab., A.C.F. Industries, St. Charles, Mo 
Highway, R.R. 3, Richmond, SHILDNECK. E. (A), Platoon Ldr., Mail: 124 N. 5th St., St. Charles, Mo 
Engr : cong Parris Island, S.C Mail: 31 Rose SHYKEN, Norman P. (A), Thermodynamics 
Mail SHELDON, Lewis R., Jr. (A), Prelim. Des. Engr Marblehead, Mass, Engr., McDonnell Acft. Corp., St. Louis, Mo 
SHELESWY4 Mfg Co. oF Ariz » Phoenix, Ariz SHILLIN R, George Lewis, Jr. (A), Naval Matl: 6186 Pershing Ave., St. Louis 12, Mo 
energ., I ' AK, M. C. (M), Assoc., Weizmann Officer, Monterey, Calif SIBERT, Harold W. (AF), Prof. of Aero. Engr., 
sifutt, of Science, Rehovot, — = SHILLITO, Thomas B. (M), Aero. PP Res Univ. of Colorado, Boulder, Colo 
Sperry c ulon Gene (M), Asst. Megr., Fire Supvr., NACA, Cleveland, Ohio. Mail: 7524 SIBILA, Alfred I. (AF), Ch., Engrg. Personnel & 
Corp gg Engrg., Autonetics Div a Am Avia Farnum Ave., Cleveland 30, Ohio Planning, Chance Vought Acft., Dallas, Tex. 
_. Downey Calif. Mail: 8410 E. Cavel SHIMIZU, Edward (A), Douglas Acft. Co., Mail: 6706 Brookshire Dr., Dallas 30, Tex 
: Hyd SHELTON, Calif Sa) ee ’ A253-1 Strength Gr., Santa Monica, Calif SIBULKIN, Merwin (M), Staff Scientist, Scien 
Dept Melt T. L. (A), 20 Union St., Armadale SHIMIZU, Esau E. (A), Rt. 2, Box 363, Camp tist Res. Lab., Convair, San Diego, Calif 
1110 SHELTON. jar bell, Calif SIDEBOTTOM, John Herbert (M), Dir. of 
Pilot I Ist Lt. William E., Jr, USAF (A) SHINOSAKI, Gene (A), Engr., Northrop Acft., Seles, Curtiss-W right Corp., Wright Aero 
Fit Laredo, Tex. Mail: 2917 Frost St Hawthorne, Calif. Mail: 1701'/2 6th Div., Wood-Ridge, 
dstone 5 aredo, Tex we: : Ave., Los Angeles 19, Calif SIDENSTICK, J. E. iN. Tech. Engr., Compo- 
Lowell HENG, James (M), Specialist-Engr., Advanced SHIOKARI, Tom (M), Struct. Engr., Aerophys nent Engrg. JED, AGT Div., G-E Co., Cin- 
Mech. Op., AGT Div., G-E Co., Cincinnati 15 ics Devel. Corp., Santa Barbara, Calif. Mail: cinnati 15, Ohio 
r Div., Ohio. Mail: 2337 Vera Ave., Cincinnati 13 780 N. Patterson, Santa Barbara, Calif SIEBES, Jos. W. (A), Mech. Engr., Airframe, 
ena SHIPP, John C. K. (M), Gr. Aviation Rep., Canadair Ltd., Cartierville, Montreal, Que., 
ame & HENK, Leo H. (A). Ord. Engr., R&D Br English Elec. Co., Wash., D.C Can. Mail: 10219 Verville, Montreal, Que., 
N.Y Los Angeles Ord. Dist., USA, Pasadena, Calif SHIRLEY, Lowell R. (A), Designer ‘‘A,”’ Fit Can 
Mail: 2110 N. Vermont Ave., Los Angeles 27, Controls Gr., Douglas Acft. Co., Ine., El SIEFKES, Siegfried H. (A), Stress Engr., Cen 
onvair empl! Segundo, Calif. Mail: 1702 Hermosa Ave., tury Engrs., Inc., Burbank, Calif | 
Diego ENSTONE, Beverley Strahan (AF), Ch. Engr., Hermosa Beach, Calif SIEGEL, Alan R. (A), Sr. Engr., Flight Dynamics 
>, Calif British European Airways hte London Air SHIVE, Capt. James D., USAF (A), Fit. Test Dept., The Martin Co., Baltimore 3, Md. 
Port, Hounslow, Middx., England Engr., Fifth Phase Test Br., Dir. of Flt. & All Mail: 1106 E. Belvedere Ave., Baltimore 3, Md 


308 AERONAUTICAL ENGINEERING REVIEW—SEPTEMBER, 1957 
SIEGEL, Herman (A), Sr. Methods Analyst, SIMPSON, William McCray (M), Hd., Struct SLAGG, William R. (M), Staff Asst, North 
Curtiss-Wright Corp., Woodridge, N.J Research Dept., U.S. Naval Civil Engrg., Re Acft., Hawthorne, Calif. Mail: 5287 R Hee MIT 
SIEGEL, Keeve M. (M), Hd., Radiation Lab., search & Evaluation Lab., Port Hueneme, Calif Ridge Rd., Palos Verdes, Calif a s 
U. of Mich., Ann Arbor, Mich Mail: 415 Beverly Dr., Oxnard, Calif SLAGLE, Clifford V. (A), Proj. Engr. Temp Pals 
SIEGFRIED, Wm. H. (M), Assoc. Engr.—Msl SIMS, Arthur George (A), Sales Svc. Mgr Aircraft Corp., Dallas, Tex. Mail: 1926 hv = 
Aerodynamics, Douglas Aircraft Co., Santa Canadair, Ltd., Montreal, Que., Can Worth St., Grand Prairie, Tex wo SMIT 
Monica, Calif Mail: 1111 Fourth St., Apt SIMS, Joseph L. (M), Aero. Res. Engr., Red SLAGLE, Grady M. (M), Proj. Aerophy oe 
102, Santa Monica, Calif stone Arsenal, Huntsville, Ala Mail: 133 Engr., Convair, Ft. Worth, Tex VW , aose scr 
SIEGRIST, William A. (M), Proj. Mgr., The Crestline Rd., Huntsville, Ala Ruth Rd, Ft. Worth 18, Tex ~— — Jor 
Ralph M. Parsons Co., Los Angeles, Calif SIMS, Leland W. (M), Sr. Engr., Cook Res SLANKER, Earl J. (A), Devel. Planning Eng sMr 
SIERADZKI, Henry J. (AF), V-P & Ch. Engr Lab., Cook Electric Co., Skokie, II Mail Msl. Syst., Ryan Aero. Co., San Dis fad Cai i 
Lundy Mfg. Corp., Long Island City 6, N.Y 9521 Central Park, Evanston, Ill Vail: 6919 Eberhart St., San Diego 15. € lif = 
Vail: 20 Boylston St., Garden City, N.Y SIMS, Turner A., Jr AF), Asst. Gen. Mgr SLATE, Herbert B. (M), Mgr., Op. Re & a A 
SIERRA, Celestino R. (M), Proj. Des. Engr Hamilton Standard Div., UAC, Windsor thesis Study, AAT Dept., G-E Co "Yen SMI 
Convair, Ft. Worth, Tex Locks, Conn Mass. Mail: 26 Magnolia Rd., Melrose, M = esi 
SIES, Gordon C. (A), Des. Engr., Bell Heptr SINCLAIR, Frank D. (M), Dir. of Foreign Sales SLATER, Myrl L. (A), Fit. Test Engr ie ap, 
Corp., Hurst, Tex Vail: 817 Woodrow, Ar Commercial Sales Dept., Convair, San Diego quardt Acft. Co., Van Nuys, Calif . ai MIT 
lington, Tex Calif Mail: 1351 Rhoda Dr., La Jolla, Calif SLATTERY, Theodore B. (M), Asst. Hd., Sy s Pil 
SIEVERS, Alwin G. (M), Ch. Proj. Engr., Eng SING, Edward Y. (M), Proj. Engr., Advanced Engr. Dept., Am. Bosch Arma Corp Genes Mia, 
Analysis Div., Wright Aero. Div Curtiss Des., Bell Acft. Corp., Buffalo 5, N.Y Mail City, N.Y Mail: 151 Nassau Rd Hunting. MIT 
Wright Corp., Woodridge, N.J Mail: 912 94 Aspinwood PI!., Buffalo 23, N.Y ton, N.Y ver 8 . 
Pennsylvania Ave., Westfield, N.J SING, Paul Y. (A), Rocket Des. Engr., Bell Acft SLAUGHTER, Lomis, Jr. (M), V-P—Ener — 
SIEVERT, Will Clifton (M), Hearing Officer, Bur Corp., Buffalo, N.Y Vail: 3206 Stony Point Anderson, Greenwood & Co., Bellaire T : SHIT 
of Safcty, CAB, Wash. 25, D.C. Mail: 2707 N Rd., Grand Island, N.Y Vail: 2338 Bolsover, Houston 5, Tex = N 
George Mason Dr., Arlington, Va SINGER, Irvin (A), Sr. Gr. Engr., Republic SLAVIN, Leon (A), Aero. Res. Engr., NAMTC t “s 
SIEWERT, Ist Lt. Ray F., USA (A), Army Avia Aviation Corp., Farmingdale, N.Y Point Mugu, Calif. Mail: 237 Hollywood sorta 
tor, Ft. Riley, Kan Mail: Box 317, Ogden, SINGER, Josef (M Sr. Lecturer, Dept. of Blvd., Oxnard, Calif figs SMIT 
Kan Aero. Engrg Fechnion Israel Inst. of Tech SLAVIN, Morton (A), Systems Engrg, G-E ¢ Prat 
SIEWERTSEN, Hans A. (M), Mech. Engr. nology, Haifa, Israel Mail: 22A Hazvi Ave 950 Western Ave., Lynn, Mass ee 
Hughes Acft. Co., Culver City, Calif Haifa, Israel SLAYMAKER, Samuel E. (A), Pres., Sesco Mf SMIT 
SIGG, Emil (M), Des. Safety Engr., Republic SINGLETARY, Norman E. (A), Sr. Struc. Engr Inc., Bridgeport, Pa i . Boe' 
Aviation Corp., Farmingdale, N.Y Mail: (Advanced Design), The Martin Co. Baltimore SLEEMAN, William C., Jr. (M Aero. Res 196 
3521 Stephen Lane, Wantagh, L.I., N.Y Md Mail: Bradshaw Rd., Bradshaw, Md Engr NACA, Langley, Field, Va Mai SMIT 
SIGODA, Merton A. (A), 2nd V.-P. & Engr SINNETTE, John T., Jr. (M), Cons. Physicist 207 Mistletoe Dr., Warwick, Va SS Am. 
Man-Sew Corp., 121 West 27th St., New York U.S. NOTS, Pasadena, Calif. Mail: 2251 SLEEPER, Robert K. (A), Engr., Chance Vought MIT 
1, N.Y Spaulding Pl., Altadena, Calif Aircraft, Inc., Dallas, Tex. Mail: 3215 Mont = 
SIKORSKY, Igor A. (F), Ch. Aerodynamicist SINNOTT, Lt. John P. R., USAF (A), Nuclear Clair, Dallas 8, Tex . NE 
Sikorsky Acft. Div., UAC, Bridgeport 1, Conn Research Officer, Air Tech. Intelligence Cen SLEIGHT, Robert B. (A), Pres., Applied Psy _ 
Vail: 105 Elmhurst Ave., Stratford, Conn ter, W-P AFB, Ohi Vail: 5971 Gross Drive chology Corp., Wash, D.C N 
SIKORSKY, Igor I. (HF), Cons. Engr., Sikorsky Dayton, Ohio SLOAN, Lloyd H. (M), Asst. Ch Aerodynam nes 
Acft. Div., UAC, Bridgeport, Conn SIPE, O. E. Jr. (M Aerodyn. Engr., Lockheed cist, Vertol Acft. Corp., Morton. Pa SMIT 
SILBER, E. H. (M), G-E Co., 3325 Wilshire Acft. Co., Burbank, Calif SLOAN, Richard H. (A), 610 E. 126th St Acft 
Blvd., Los Angeles 5, Calif SISSON, Capt. Thomas Upton, USN (Ret.) (M) Hawthorne, Calif ‘ Oak 
SILOS, Manuel, Jr. (A), 22722 Clairwood Ave., Military Advisor Fairchild Acft. Div., Hagers SLONE, Henry O. (M), Aero. Res. Scientist SMIT 
St. Clair Shores, Mich town, Md Va 113 E. Magnolia Ave NACA, Cleveland, Ohio San 
SILSBY, Norman S. (M), Aerc. Res. Engr., Hagerstown, Md SLONIM, J. A. (M), Cons., 345 Glenbrook Rd SMIT: 
NACA, Langley Field, Va Vail; 241 James SISTO, Fernando (M Prapebtien. Div Ch Stamford, Conn od 
River Dr., Warwick, Va Res. Div., Curtiss-Wright Corp., Clifton, N.J ; 3 i ( Sr. Scientist, Gruen Ap ~ 
SILTANEN, John C. (AF), Market Specialist, Mail: 303 Schraalenburgh Rd., Closter, N.J yoo SMIT 
Pacific Div., Bendix Aviation Corp., N. Holly SITTIG, Marshal! (M), P.O. Box 549, Princeton, Mail: 293 E. 45 St.. Brooklyn, N.\ 7 ant 
wood, Calif. Mail; 101 Prospect Ave., Hack N.J : SLY, Edward D. (M), Supvr. Drone Fit. Test roa 
ensack, N.J SIVAK, Michael J] A), Sr. Aerodyn. Engr Diezo, Calif Mai SMIT 
SILVA, Joao Mendes da (M), 322 Rua das  aeagas Gr Navahoe III Proj., Msl 1459 Law St., San Diego 9, Calif re 
Larangeiras, Apt. 1101, Rio de Janeiro, Brazil Jes div N. An Aviation, Inc., Downey S a a Sec *h 5 Sec Ave 
SILVA REGO, Rogerio N. da (A), Purchasing Calif Mail: 6413 Belen St.," Long’ Beach 15 SMIT 
Megr., Ford Motor Co. Ex. Inc., Av. Henry Ford Cali Ss i ‘ (M) . turopean Tech Acit 
1787, Sao Paulo, Brazil. Mail: 376 Rua Sado SIVELLS, James C. (AF), Mgr., Branch Mar 
Carlos do Pinhal, Sao Paulo, Brazil xas Dynamics Facility, ARO, Ine., Tulla 
SILVEIRA, Milton A. (M), Aero. Res. Engr., homa, Tenn. Mail: 1006 Forrest Dr., Tula Ane. Boer, Airy 
NACA, Langley Fld., Va Vail: 308 Lynn- homa, Tenn il Cal side 
haven Dr., Hampton, Va SIVIER, Kenneth R A), Sr. Engr. Aerodyn SMALL. Ronald 7 (M) Pr Enor.. ( 2 SMIT) 
SILVER, Hayden Judson, Jr. (A), Pilot —29th Msl. Engrg. Di n, McDonnell Acft. Corp Mal: RFD 2 | Proj 
Air Transp. Sq., MATS, McGuire AFB, N.J Mail: 313 Thomas Ave., St Alfred Me | 
Vail: Apt. 10-D, Kennedy Courts, Fort Dix Charles o | 
N.J SKAL, Lawrence (A), Aero. Res. Devel. & Des Br 
SILVERMAN, Bernard B. (A), Engr., Res. Dept Engr., WADC, W-P AFB, Ohio. Mail: 532 6556 awe anova Cail tawe 
UAC, E. Hartford, Conn. Mail: 10 Trout Imo Dr., Dayton 5, Ohio SMANKO. William R. (A). ica eo Westin Otta 
Brook Ter., W. Hartford 7, Conn SKANTAR, Elmer T. (A), Staff Engr., Westing Md 8 SMIT 
SILVERMAN, Ralph E. (A). Perf. Engr., Grum house Air Brake Co., Wilmerding, Pa. Mail SMARTT, Kenneth Donald (A). 3612 D Win. | SMIT 
man Acft. Engrg. Corp., Bethpage, L.I., N.Y 108 Bessemer Ave., East Pittsburgh, Pa Cex Stra 
SILVERSTEIN, Abe (F), Assoc. Dir., Lewis Fit SKAU, Owen L. (A), Ft. Test Engr. “A,"" Boeing SMEARMAN, Daniel J. (A), First Officer Bay 
Propulsion Lab., NACA, Cleveland, Ohio Airplane Co seattle Wash Mail: 20004 TWA Detre it, Mich 6551 oleman Bab 
Vail: 4810 W. 211 Fairview Park 26, Deatbora, Mich. SMIT! 
Ohio SKAVDAHL, Howard A), Assoc. Engr The sear 
SILVESTER, Gordon Morrison (M), Sr. Des Rand Corp, Santa Monica, Calif. Mail & SMIT! 
Engr., Auster Acft. Ltd., Rearsby, Leicester, 3885 Rambla Orienta, Malibu, Calif “ed Bethp ee N'Y srumman Acft ners Fair 
ae Mail 19 Station Rd., Rearsby, SKELTON, Cc Hastings (M), District Aero SMELT, Ronald (AF), Ch. Gas Dynamics Facil plan 
eicester, England Engr., Civil Aviation Div., Dept. of Transport 2 ARO Inc Tullat I Mei SMIT! 
SIMKOVICH, Edward A. (A), Metallic Materials Dorval, Que., Canada Vail: 146 Easton Ave ute 2.7 7 Dep 
Gr. Ldr., Engrg. Res. Sect., Republic Aviation Montreal West, Canada 
Corp., Farmingdale, N.Y SKENE, William T. (A), Gr. Ldr., Struc. Meth Re A City 
SIMMONDS, Arthur W. (A) Aerodynamicist ods, Msl. Devel. D N. Am. Aviation, Inc Ca if ng SMIT. 
Cessna Acft. Co., Wichita, Kan Mail: 1137 Downey, Calif Ml 730 Elden Ave., Whit Calif eee aia en Acft 
N. Harding, Wichita 14, Kan tier, Calif lied Re 
SIMMONS, Edward E., Jr. (M), Cons. Engr., 455 SKIDMORE, Lt. Edward O., USN (A), Gunnery Vai = 
S. Oakland Ave., Pasadena, Calif & Mine Warfare Officer, Fair Wing Two Mell St ice M: Vai 
SIMMONS, John H.. Jr. (A), Asst. Ch., Produc % FPO, San Francisco, Calif SMITH, A. M. 0. (AF). Supvr., Aerodyn. Res, [| SMIT 
tion Engrg., Aero. Design & Engrg. Co., Beth SKIDMORE, Walter H. (M), Ch, Acft. Eng Serundo, Calif Ran 
any, Okla Mail: 4212 Sterling Dr., Oklahoma Instrument Engr Div., Weston Elec. Instru Vail. ¥ 045 ieee Dr the Marino 9 Mai 
City, Okla ment Corp., Newark 12, N.J Mail: 15 Car re f SMIT! 
SIMMONS, Robert (A), Des. Engr., The Magna mita Ave., Rutherford, N.J a eine W 
vox Co., Ft. Wayne, Ind Mail: 2825 New SKINNER, Robert R A), Des. Engr Radio SMITH, Alexander A., Jr. A), ¢ wlnernt a “ye Phil 
Haven, Ft. Wayne, Ind plane Co Van Nuy Calif Mail: White bility Engr ; Douglas Acft. Co., I ae SMITI 
SIMMS, Manuel S. (M), Gr. Engr., Lockheed Oek Ave Reseda. Calif : er Mail: 13003 S. Daphne Ave., Gardena ay 
Acft Corp., Burbank, Calif Vail: 1126 SKINNER, Selby M AF). Assoc. Prof.. Physi 
Cardiff Ave., Los Angeles 35, Calif cal Chemistry, Case Inst. of Tech., Cleveland SMITH, Allen E. (M) & h. Engr., Avi “grt De K pod 
SIMON, S. Thomas (M), Ch., Safety Enforce 6, Ohio. M Maplegrove Rd., Willoughby Socony Mobil Oil Co., Inc., 150 E. 4nd SMIT! 
ment Proceedings Div., CAB, Wash. 25, D.C Ohio York 17, N.Y Vou 
Mail: 3801 Connecticut Ave , Wash. 8, D.C SKLADAL, Conrad (M), Gr. Engr., Aerodyn SMITH, Anthony M. (A), 85 Ferne Blvd Ap Orc 
SIMON, William E. (A), Aerodynamics Engr Dept MSD ckheed Acft. Corp., Van Drexel Hill, Pa Stee SMITI 
Convair, Ft. Worth, Tex Nuys, Calif Va 6158 Runnymede St., Van SMITH, Charles H., Jr. (M) R, a Ohi S) MIT 
SIMPKINS, Donald W. (A), Tech. Writer Nuvs,. Calif _Improvement & Forge C o., C leveland m0 MIT! 
Chance Vought Acft., Ind., Dallas, Tex Mail SKLIAR, Capt. William L., USAF (A), Pilot SMITH, Charles W. (A), 368-4 N. Roosev Acft 
3328 Brockbank Dr., Irving, Tex 3243rd Test Gr, APG Comd., Eglin AFB, Fla _Columbus 9, Ohio gaia Mon 
SIMPLER, Capt. Leroy Coard, USN (M), Ch. of SKODIS, Robert T A), Flt. Test Gr. Engr SMITH, Col. Claude W. (M), ¢ mdr 1700t! SMIT] 
Staff, Comdr., Naval Air Res. Trng., NAS, Radioplane Co., Van Nuys, Calif Air Transport Gr. (M), MATS, USAI o Kel y Avia 
Glenview, Ill SKOLKA, Edwin J. (M), Engr., The Martin Co AFB, Tex Mail: 120 W. Elsmere PI, sao S. Ja 
SIMPSON, Donald M. (A), Engrg. Designer Baltimore, Md Antonio, Tex SMIT} 
Pilotless Acft. Div., Boeing Airplane Co., Seat SKOOG, Edward W A), Sr. Dynamics Engr SMITH, Cloyd D. (A), Pres., Gen. Sound Con Devi 
tle, Wash Mail: 30618 Pacific Hwys., Federal Convair, San Dies Calif Mail: 3046 Kett- trol, Inc., Los Angeles, Calif Vl 1925 Ft 
Way, Wash ner Blvd. San Die Calif LaCumbre Dr., Pacific Palisades, Calif Ft. | 
SIMPSON, Duncan W. (A), Sr. Asst., Proj SKOOG, John D A Aerodyn. Engr Lock SMITH, C. R. (A), Pres., Am. Airline In SMITI 
Engr., Power Plant Gr., Curtiss Wright Corp heed Aecft Cor Burbank, Calif Vail: New York 17, N.Y ; Ann 
Electronics Div., Carlstadt, N.J 12144 Memphis Ave, San Fernando, Calif SMITH, C. W. (M), Tech. Adviser, SAED SMIT} 
SIMPSON, Edward H. (M), Mgr., Quality Con SKRAMSTAD, Harold K. (AF), Asst. Ch., Data G-E Co., Lynn, Mass Aero 
trol, Hughes Acft. Co., El Segundo, Calif Processing Syst. D NBS, Wash., D.C SMITH, Dale H. (A), Engr., N. Am. Aviatiot Aerc 
Marl: 5939 Holt Ave., Los Angeles 56, Calif SKROBISCH, Alfred (M), Pres., Allard Instr Inc., Los Angeles, Calif. Mail: 7157-B Alvert City 
SIMPSON, James Edw. (M), PP Engr., Boeing Corp., Mineola, L.I., N.Y St., Los Angeles 45, Calif ; Nor 
Airplane Co., Renton, Wash. Mail: 11434 SLADKUS, John G. (A), Tech. Engr. Jed Mar SMITH, Darrell E. (A). 1108 E. 17 Pl, Tulsa SMIT} 
26th Ave., 5.W., Seattle 66, Wash keting, AGT D G-E Co., Cincinnati 15, Ohio Okla a 


rthrop 
olling 


Temeo 
26 Ft 


inting 


Tex 


MTC 


y wood 
E Co 
» Mig 


. Res 
Mail 


oug ht 
Mont 


1 Psy 
ynam 
th St 
ientist 
k Rd 


en Ap 


pect 
1 Tech 


rthroy 


5S 


olonia 


FD 2 
Mar 
Mai 

esting 

» Win 


Officer 
»leman 


bratior 
Engrg 


Facil 


Mai 


Assoc 
geles 7 


scenta 


Suita 
egund¢ 


ardena 


1 Dept 
ind St 


IAS ROSTER OF MEMBERS, 


SMITH, Deryck C. (AF), Exec., Struc. & Ma 
terials, Advisory Gr. for Aero. R&D, NATO, 
Palais de Chaillot, Paris, France 

SMITH, Dickson J. (M), Sr. Thermodynamics 
Engr., Convair, Div. of Gen. Dynamics Corp., 
San Diego, Calif Mail: 605 Bonair St., La 
Jolla, Calif 

SMITH, Donald G. (M), 1408 Pat Mell Rd., 
Marietta, Ga 

SMITH, Donald J. (AM), Base Comdr., Ill 
ANG, O'Hare Intl. Airport, Chicago, Ill 

SMITH, Donald L. (A), Engr., New Prod. Plan 
ning, FPLD, AGT Div., G-E Co., Cincinnati 
15, Ohio Vail: 3561 Alaska Ave., Cincinnati 
29, Ohio 

SMITH, lst Lt. Donald P., USAF (A), Instr 
Pilot, Basic Multi-Eng., San Angelo, Tex 
Mail: Box 145, Goodfellow AFB, Tex 

SMITH, Donald W. (M), Pres., Kearfott Co., 
Inc., Little Falls, N.J Mail: 840 Midland 
Rd., Oradell, N.J 

SMITH, Earl A. (M), Supvr., Control Br., 
Naval Air Turbine Test Station, Aero. Tur 
bine Lab., Trenton, N.J. 

SMITH, Elvie L. (M), Dept. 2500, Canadian 
Pratt & Whitney Acft. Co., Longueuil, Que 


Can 

SMITH, Elwood P. (M), Engrg. Designer ‘‘A,’’ 
Boeing Airplane Co., Renton, Wash Mail: 
19640 Marine View Dr., Seattle 66, Wash 

SMITH, Emerson W. (M), Ch. PP Engr., N 
Am. Aviation, Inc., Columbus, Ohio. Mail: 
55 N. Roosevelt Ave., Columbus 9, Ohio 

erent. Francis A. (M), 2707 Shanondale Dr., 

Atlanta 5, Ga 

SMITH, Frank C. (A), Production Test Pilot, 
N. Am. Aviation, Inc., Los Angeles, Calif 
Mail: 11524 Cimarron, Los Angeles 47, Calif 

SMITH, Frank T. (A), Aerodyn. Engr., Douglas 
Acft. Co., Santa Monica, Calif. Mail: 1505 
Oak St., Santa Monica, Calif 

SMITH, George W. (M), 612 Carlow Court, 
San Diego 19, Calif 

SMITH, George W., Jr. (M), Chm. of the Bd., 
De Laval Steam Turbine Co., New York, N.Y 
Vail: Indian Chase Park, Greenwich, Conn 

SMITH, Giles K. (M), Assoc. Engr., Rand Corp., 
Santa Monica, Calif Mail: 345 22nd St., 
Santa Monica, Calif 

SMITH, Harlan E. (A), Struc. Engr., Boeing 
Airplane Co., Seattle, Wash. Maal: 3408-30th 
Ave. W., Seattle 99, Wash 

SMITH, Henry G. (M), Struc. Des. Staff Engr., 
Acft. Div Hughes Tool Co., Culver City, 
Calif 

SMITH, Howard W. (A), Struc. Engr., Boeing 
Airplane Co., Wichita, Kan Mail: 6125. Hill 
side, Wichita 17, Kan 

SMITH, Maj. J. C., US 
Proj. Officer, Box 
Ohio 

SMITH, James E., Jr. (M), Mgr., Tech. Sve 
Br., Computing Devices of Canada Ltd., Ot- 
tawa, Ont.,Can. Mail: 693 Westminster Ave., 
Ottawa 3, Ont., Can 

SMITH, James Hopkins, Jr. (A), Aspen, Colo 

SMITH, James V. (M), Supvr., Contract Admin., 
Stratos Div., Fairchild Eng. Airplane Corp 
Bay Shore, N.Y Mail: 533 S. Chilcot Ave., 
Babylon, N.Y 

SMITH, John A. (A), Proj. Engr., Allied Re 
search Assoc., Inc., Boston, Mass 

SMITH, John C. (M), Asst. Ch. Staff Engr., 
Fairchild Eng. Div., Fairchild Engine & Air 
plane Corp., Deer Park, = 

SMITH, John J. (A), Aero Engr., Wea. Syst. 
Dept., Grumman Aircraft, Engrg. Corp., Beth 
page, N.Y Mail: 34-32-44 St., Long Island 
City 1, N.Y 

SMITH, John L. (A), Aerodynamicist, Lockheed 
Acft. Corp., Burbank, Calif 

SMITH, Joseph A. (A), Asst. Proj. Engr., Erco 
Div., ACF Industries, Inc., Riverdale, Md 
Mail: 12703 Bluhill Rd., Wheaton, Md 

SMITH, Josiah E. (M), Mbr. of Tech. Staff, 
Ramo-Wooldridge Corp., Los Angeles, Calif. 
Mail: 217 Napoleon St., Playa del Rey, Calif 

SMITH, J. Story (A), Chairman of the Bd., 
Wings Inc 1714 Lincoln-Liberty Bldg 
Phila. 7, Pa 

SMITH, K. W. (M), Ch. Engr., Young Devel 
Inc, Rocky Hill, N.J Mail: 269 Harrison 
St. S., Princeton, 

SMITH, Kelly G. (M), Ch. Tool Engr., Chance 
Vought Aircraft, Dallas, Tex Mail: 6707 
Orchid Lane, Dallas, Tex 

SMITH, Kenneth E. (A), 32075 Arlington, Bir 
mingham Mich 

, Kenneth F. (M), Proj. Engr., Schweizer 

Acft. Corp Elmira, N.Y Mail: R.D. 2 
Montour Falls, N.Y 

SMITH, Kirsey O. (A), Aero. Engineer, N. Am 
Aviation Inc., Columbus, Ohio Mail: 406 
5. James Rd 13, Ohio 

SMITH, Larz M. (M), Des Specialist, Struc 
Devel. Gr., Convair, Div. of Gen. Dynamics, 
Ft. Worth, Tex. Mail: 3958 Shannon Dr., 
Ft. Worth 16 Tex 

SMITH, Lawrence A. (M), 4124 Banks Rd., St 
Ann 14, Mo 

SMITH, Lawrence F. (A), Asst. Prof., School of 
Aero. Engrg., U. of Oklahoma, Norman, Okla.; 
Aero. Engr —Struc., Tinker AFB, Oklahoma 
City, Okla. Mail: 712 Highland Pkwy., 
Norman, Okla 

SMITH, Lee H. (AF), Dir., Customer Sve., 
Northrop Acft., Inc., Hawthorne, Calif. Mail: 
10712 Fifth Ave., Inglewood 4, Calif 


AF (M), B-58 Wpn. Syst 
7251, Area B, W-P AFB, 


SMITH, Leroy H., Jr. (M), 
Compressor Unit, G-E Co., 
Ohio 

SMITH, Lyman D. (M), Des. Engr. ‘‘A,’’ Wind 
Tunnel Model Des. Sect., Douglas Acft. Co., 
Inc., El Segundo, Calif. Mail: 740 26th 
St., Santa Monica, Calif 
SMITH, Maurice H. (M), 
Princeton Univ., The James Forrestal Research 
Center, Princeton, N.J Mail: Brunswick 
Pike, Princeton R.D. 3, N.J 

SMITH, Nathaniel (A), Nathaniel Smith Garden 
Supplies, Port Washington, N.Y. Mail: 
52 Main St., Port Washington, N.Y 

SMITH, Miss Nell (A), Engr., Temco Acft 
Corp., Dallas, Tex 

SMITH, Norman Y. (M), Gr. Ldr., Advanced 
Des. Sect., Msl. Devel. Div., N. Am. Aviation 
Inc., Downey, Calif Mail: 8353 Calmosa 
Ave., Whittier, Calif 

SMITH, Paul A. (AF), Cons., 4714 26th St 
N., Arlington 7, Va 

SMITH, R. Douglas (A), Aircraft Eng. Specialist, 
G-E Co., Los Angeles 5, Calif. Mail: 1682 
Amberwood Dr., Apt. A, South Pasadena 
Calif 

SMITH, Randall C. (AF), Ch. of Tech. Engrg., 
Fairchild Acft. Div., Hagerstown, Md Mail: 
2221 Briarcliff Dr., Hagerstown, Md 

SMITH, Richard A. (A), Stress Engr., Kirk 
Engrg. Co., Los Angeles, Calif. Mail: 618 
Jackson Ave., Ardsley, Pa 

SMITH, Richard B. (M), Supvr., Field Engrg 
Projects, G.-E. Co., Edwards AFB, Calif 
Mail: 44902 11th St., W., Lancaster, Calif 

SMITH, Richard C. (M), Proj. Engr., Bell Acft 
Corp., Buffalo 5, N.Y. Mail: 355 Huxley 
Dr., Snyder 26, N.Y 

SMITH, Richard Charles (A), Instr, 
Aero. Inst., Inglewood, Calif 

SMITH, Richard H. (M), 13216 Roselle Ave., 
Hawthorne, Calif 

SMITH, Richard S. (A), Pres., Rigidized Metals 
Corp., 658 Ohio St., Buffalo 3, N.Y 

SMITH, Richard T. (A), Assoc. Engr., Convair 
Div. of Gen. Dynamics Corp., Ft. Worth, 
Tex Mail: 184 30th Ave., Columbus, Ga 

SMITH, Robert B. (M), Ch., Advanced Design 
Sect., Engrg. Dept., Douglas Acft. Co., Inc., 
El Segundo, Calif Mail: 868 Napoli Dr., 
Pacific Palisades, Calif 

SMITH, Robert E. (A), Proj. Engr., Production 
Heptr. Dept., Cessna Acft. Co., Wichita, Kan 
Mail: 211 Filmore, Mulvane, Kan 

SMITH, Robert McC. (A), Stress Analyst, Martin 
Co., Baltimore, Md. Mail: 15 Gumwood Drive 
Baltimore 20, Md 

SMITH, Robert Nicholas (A), Service Rep 
Aircraft Engines, Allison Div. G:M.C., Indi 
anapolis, 6, Ind Mail: 304 E. Moore St., 
Valdasta, Ga 

SMITH, Lt. Robert Praeger, USN (A), Attack 
Sq. 151, NAS Alameda, Calif 

SMITH, Ronald C. (A), Aero. Res. Engr., Ames 
Aero. Lab., Moffett Field, Calif 

SMITH, Ronald F. O. (M), Asst. Ch. Design 
Engr., Canadair Ltd., Montreal, Que., Can 

SMITH, Roy V. (M), Proj. Engr., Stratos West 
ern Br., Fairchild Engine & Airplane Corp 
Manhattan Beach, Calif Mail: 63875 W. 79 
St., Los Angeles 45, Calif 

SMITH, Sheldon P. (M), Gen. Mgr., 
Acft. Co., Inc., Charlotte, N.C 

SMITH, Stanley H. (A), Sr. Engr., Wright Aero 
Div., Curtiss-Wright Corp., Wood-Ridge 
N <r Mail: 2526 Bronx Park E., New York 


Aerodynamicist, 
Cincinnati 15, 


Research Assoc., 


Northrop 


Douglas 


67, N.Y 
SMITH, Stanley W. (AF), Ch. Proj. Engr, 
Acft. Div., Bell Acft. Corp., Buffalo, N.Y. 
Vail: Maple Ave., Lyndonville, N.Y 
SMITH, Stephen R. (M) , 620 Paseo De Los 
Reyes, Redondo Beach, Calif 
SMITH, T. R. (M), V-P, Aero. Des. & Engrg 
Co., Norman, Okla 
SMITH, W. Waits (M), V-P, AGT Div., West 
inghouse Elec. Corp., Kansas City, Mo 
SMITH, Wesley L. (AF), 82 Lake Drive, Moun 
tain Lakes, N.J 
TH, Wesley W. (M), Assoc. Prof. of Mech 
Engrg. Oregon State College, Corvallis, Ore 
Mail: 3333 Chintimini, Corvallis, Ore 
SMITH, William C. (M), Lab. Admin., AiRe 
search of Ariz., Phoenix, Ariz Mail: 4124 N 
Invergordon Rd., Scottsdale, Ariz 
SMITH, William D. (M), Gr. Ldr., Fit. Control 
Syst., Msl. Devel. Div N. Am. Aviation, 
Inc., Downey, Calif Mail: 210 View Drive 
La Habra, California 
SMITH, William E. (M), Assoc. Res. Physicist, 
Cornell Aero. Lab., Inc., Buffalo, N.Y Mail 
290 Overbrook Ave., Tonawanda, N.Y 
SMITH, William H. (A), 711 Grant St., Santa 
Monica, Calif 
SMITH, William M. (AF), Megr., Rockets Div 
Bell Acft Corp., Buffalo 5, N.Y Mail: 100 
Kenton Rd., Kenmore 17, N.Y 
TH, William R. (M), Lead Engr Dy 
namics, McDonnell Aircraft Corp., St. Louis 3, 
Mo. Mail: 7156 Waterman, University City 
5, Mo 
SMITHLINE, Lawrence (AF), Tech. Dir., Helio 
Acft. Corp., Norwood, Mass 
SMOLIN, omdr. Howard L. USN (M), Exec 
Officer, USS Seminole (AXA-104), U.S. Navy, 
FPO, San Francisco, Calif 
SMULL, Thomas Lelana K. (AF), Ch. Res 
Coordination, NACA, Wash., D.C. Mail: 4301 
Massachusetts Ave. N.W., Wash. 16, D.C 
SMYKACZ, Norbert Anthony (A), Aerodynam 
icist, McDonnell Aircraft Corp., St. Louis, Mo. 


SMYRE, Robert Lee (A), Aerodynamicist, N 
Am. Aviation, Inc., Columbus, Ohio. Mail: 
1706 E. Broad St., Columbus, Ohio 

SMYSER, Albert E., Jr. (A), Account Exec 
Electronics, Davis, Parsons & Strohmeier, 
Inc., New York, N.Y Mail: 2 Hilary Cir., 
New Rochelle, N.Y 

SMYTH, Samuel John (M), Des. Engr. ‘‘A”’, 
Lockheed Acft. Corp., Burbank, Calif Mail: 
2112 N. Lamer St., Burbank, Calif 

SNEDEKER, Richard S. (A), Princeton Univ 
Press, 41 William St., Princeton, N.J Mail: 
412A Devereux Ave., Princeton, N.J 

SNELL, Rex L. (M), Equip. Engr., Convair, 
Div. of Gen. Dynamics, Ft. Worth, Tex 

SNELL, William J. (A), 1731 E. 58th St., Supe 
rior, Wisc 

SNITKOFF, Joseph (A), Sr. Stress Analyst, 
Republic Aircraft Co. Farmingdale, L.I., N.Y. 
Mail: 59 Cheshire Rd., Bethpage, L.I., N.Y 

SNODGRASS, Richard B. (M), Res. Specialist, 
3oeing Airplane Co., Wichita, Kan. Mail: 
6603 Marjorie Lane, Wichita 6, Kan 

SNODGRASS, Robert R. (M), Fit. Evaluation 
Specialist, JED, G-E Co., Cincinnati 15, 
Ohio Mail: 3808 Woodford Rd., 
36, Ohio 

SNOKE, Donald R. (M), 1124 Ranchland Dr., 
Cleveland 24, Ohio 

SNOW, Floyd E. (M), Pres. & Ch. Engr., Acft 
Tech. Service, Inc., Burbank, Calif Mail 
2506 Roscomare Rd., Los Angeles 24, Calif 

SNOW, Maj. John E., USAF (M), Ch., Catapult 
& Arresting Sect., Equip. Lab., WADC, W-P 
AFB, Ohio. Mail: Box 7543, Hq. WADC, 
W-P AFB, Ohio 

SNOW, Leland (A), Owner, Snow Aero. Co., 
Harlingen, Tex Mail: 401 W. Buchanan 
Harlingen, Tex 

SNYDER, E. G., Jr. (A), Proj. Gr. Ldr., Flt. Test, 
Msl. Devel. Div N. Am. Aviation, Inc., 
Downey, Mail: 7720 Finevale Dr 
Downey, Cz 

SNYDER, F. ee (A), Teaching Asst., Aero 
Engrg. Dept U. of Illinois, Urbana, Ill 
Mail: 402 W. High St., Urbana, II 

SNYDER, George (AF), Ch. Proj. Eng., Pilotless 
Acft Div., Boeing Airplane Co., Seattle 24 


Silverton 


SNYDER, Howard E. (M), 9104 Fortuna Dr 
Apt. 28, Mercer Island, Wash 

SNYDER, Lee Grant (M), Owner, Lee Grant 
Snyder Co., Hollywood 28, Calif 

SNYDER, Martin A. (M). Fit. Test Engr 
Lockheed Acft. Corp., Burbank, Calif Mail 
12429 Hortense St., Studio City, Calif 

SNYDER, Melvin H., Jr. (M), Assoc. Prof. & 
Hd., Aero. Engrg. Dept., U. of Wichita, Wich 
ita, Kan Vail: 4051 Harding, Wichita 15, 


Kan 

SNYDER, Philip S. (M), Staff Engr.. N. Am 
Aviation, Inc., Los Angeles 45, Calif 

SNYDER, Robert O. (M), 210 Calvert Terrace 
Hagerstown, Md 

SNYDERS, Gysbert C. (M), Pres., Aero. Cons 
Engineers, 60 Geestbrugweg, Ryswyk-Hague, 
Holland 

SNYDERS, Pieter W. (M), Sr. Des. Engr 
Prelim. Des. Gr., Convair, Div. of Gen. Dy 
namics, Corp San Diego 1, Calif Vail 
44901 Lowell St., La Mesa, Calif 

SOBOLEWSKI, G. J. (M), Gr. Ldr., Des. Dept., 
Canadair, Ltd., Montreal, Can 

SOCKS, Glenn A. (M),. Sr. Engr, Struc. Dy 
namics, Chrysler Msl. Op Detroit, Mich 
Mail: 1603 Genesee, Royal Oak, Mich 

C. Richard (F), Dean, School of 
Engrg., M.I.T., Cambridge 39, Mass 

SODERBERG, Laurence R. (A), Aerodyn. Engr 
Beech Acft. Corp., Boulder, Colo Mail: 170 
Coral Way, Broomfield Hts., Colo 

SOEHNGEN, Erich (AF), Aero. Res. Engr., 
Aero. Res. Lab., WADC, W-P AFB, Ohio 
Mail: 336 National Rd., Dayton 3, Ohio 

SOELLNER, Rudolf (M), Proj. Engr., Chrysler 
Corp., Detroit, Mich Vail: 15342 St. Marys 
Detroit 27, Mich 

SOENKE, John E. (M), Partner, Hobstetter 
Soenke, Dayton, Ohio 

SOHN, Robert L. (M), Gr. Ldr 
namics Propulsion Res. Div 
Corp., Santa Monica, Calif 

SOKOLOFF, David (M), Engrg. Supvr., N. Am 
Aviation, Inc., Los Angeles 45, Calif Mail: 
109 Via Los Altos, Redondo Beach, Calif 

SOKOLSKY, Saul (A), Assoc. Scientist, Aero 
dyn., Res. & Advanced Devel. Div Avco 
Mfg. Corp., Lawrence, Mass Mail: 15 Sel 
kirk Rd., Brookline 46, Mass 

SOLARZ, Sanford (A), Publications Mgr 
Specialties, Inc., Syosset, N.Y Mail: 3191 
Regent Lane, Levittown, N.Y 

SOLINSKI, Francis J. (A), Sr. Designer, Good 
year Acft. Corp., Akron, Ohio. Mail: 111 E 
Selden Ave., Akron 19, Ohio 

SOLOMON, Aaron N. (A), Pres., Ace Electronics 


Assoc., Inc., 99 Dover Street, Somerville 


Mass 

SOLOMON, Geo. E. (AF), Mgr., Aerophysics 
Dept., Aero. R&D Staff, Guided Msl. Res 
Div., king Ramo. Wooldridge Corp., Los Ange 
les, Cz 

SOLOMON, Harold Lee (A), 14950 Tacuba, 
Mirada, Calif 

SOLOMON. John W. (M), Cons. Engr., Wood- 
ward Hotel, New York, N.Y 

Martin (M), Engr., Aerodyn., 
N. Am. Aviation, Inc., Columbus, Ohio. 
Mail: 404 S. Ashburton Rd., Columbus 13, 
Ohio 


Thermody 
, Curtiss-Wright 


| 
is | 
~ | 
} 
| 
| 
= 
— 


310 AERONAUTICAL ENGINEERING 


SOLOMON, Phillip (A), Fit. Engr., TWA, Inc., 
Boston, Mass Mail: 42 Rose Ave., Water 
town 72, Mass 

SOLOMO)i|, S. j. (A), Pres., 
Aviation, Inc., Wash., D.C 

SOLOMON, William (M), Aerodyn. Specialist, 
Test Facilities, N. Am. Aviation, Inc., Colum 
bus, Ohio Mail: 2929 Kingsbury Ct., Colum 
bus 9, Ohio 

SOLOMONIDES, Byron C. (A), Sr. Design 
Engr., N. Am. Aviation, Inc., Columbus, Ohio 
Mail: 3127 Derby St., Columbus 21, Ohio 

SOLVERSON, Robert Richard (M), Res. Engr., 
Douglas Acft. Co., Inc., Santa Monica, Calif 
Mail: Apt. E., 1045 20th St., Santa Monica, 


California Eastern 


Calif 

SOLVEY, Joseph (AF), Prine. Sci. Officer, Aero 
Res. Lab., Melbourne, Victoria, Australia 
Mail: Fl. 1. 156 Hotham St., E. St. Kilda, 
Melbourne, Vic., Australia 

SOMERS, Francis P. (AF), Ch. Chemist, Bu 
~_® _Wash., D.C Mail; 5027 Fulton St 

Wash. 16, D.C 

SOMERSON. Herbert G. (M), Ch. Analytical 
Engr., Piasecki Acft. Corp., Phila., Pa. Mail: 
107 Thomas Ave., Brookethorpe Hills, Broom 


all, Pa 

SOMERVILLE, Walter D. (M), Proj. Pilot, 
Westinghouse Elec. Corp., Air Arm Div., 
Baltimore, Md 

SOMMER, Arthur V. (M), Megr., Engrg. Dept., 
Am. Bosc h Arma Corp., Chicago 38, III Mail: 
R. R. 1, Naperville, Ill 

SOMMER, Fred I. (A), Advanced Study Scien 
tist/Engr., MSD, Lockheed Aecft. Corp., 
Sunnyvale, Calif Mail: 2515 Alma St., Palo 
Alto, Calif 

SOMMER, Robert W. (A), Aero. Res. Pilot & 
Engr., NACA, Langley Field, Va 
OMMER, Simon C. (M), Aero. Res Eengr., 
Ames Aero. Lab., NACA, Moffett Field, Calif 
Mail: 2730 Greer Rd., Palo Alto, Calif 

SOMO, Joseph C. (A), Assoc. Engr., Northrop 

Acft., Inc., Hawthorne, Calif. Mail: 3302 

Antonio St., Torrance, Calif 

SONNE, Fred T. (A), Pres., Chicago Aerial In 
dustries, Inc., Melrose Park, Ill Mail: 2755 
Lawson Rd., Northbrook, Ill 

SONNEMANN, George (M), Westinghouse 
Prof. of Mech. Engrg., U. of Pittsburgh, Pitts 
burgh, Pa Mail: Phillipp Ave., R.D. 2, 
Library, Pa 

SONNENBERG, William L. (M), Mgr., Market- 
ing Res., G-E Co., Johnson City, N.Y Mail: 
1 Mather St., Apt. 23, Binghamton, N.Y 

SONNTAG, Hermann (M), Design Specialist, 
N. Am. Aviation, Inc., Downey, Calif Mail: 
7102 S. Gretna Ave., Whittier, Calif 

SONTAG, Harcourt (AF), 4717 37th St., N., 
Arlington, Va 

SOPROU, Alex F. (M), Assoc. MeConathy 
Hoffman & Associates, Inc., Coliseum Tower, 
New York, N.Y Mail: 734 Closter Dk. Rd., 
Closter, N.J 

SORACE, Kenneth J. (M), Ch. Proj. Engr., 
The Lamson & Sessions Co., Cleveland, Ohio 
Mail: 22639 Douglas Rd., Shaker Heights 22, 
Ohio 

SORBELLO, Vincent A. (A), Spl. Proj. Engr., 
Hart Metal Prod. Corp., Elkhart, Ind Mail: 
3020 Wilcox Ave., Bellwood, Ill 

SOREM, James R. (A), Assoc. Engr., Douglas 
Aircraft Co., Tulsa, Okla Mail: 10553 iE 
5th St., Tulsa, Okla 

eye Norman L. (A), Fit. Engr. Supvr 

VA, Chicago, Ill 

SORENSEN Paul D. (A), Aerodyn. Engr., N 
Am Aviation, Los Angeles 45, Calif. Mail: 
2015 Dorado Dr., San Pedro, C wif 

SORENSON, Emil L. (M), Field Sta. Supvr., 
Douglas Aircraft Co., Inc., White Sands Prov 
ing Ground, N.M Mail: 200 Townsend Terr., 
Las Cruces, N.M 

SORGEN, Carl C. (AF), Ch, PP Div., Ofc. of 
Acft & Marine Craft, Asst. Secy. of Def 
(R&E), Wash. 25, D.C Mail: 1004 Parker 
Falls Church, Va 

SORSBIE, Mrs. C. J. (M), V-P, ba Munitalp 
Foundation, Inc., New York 20, N.Y 

SOSNOSKI, Harry A. (AF), V P, High Energy 
Fuels Org., Olin Mathieson Chem. Corp., 
6, D.C. Mail: 2113 SSt., N.W., Wash. 


SOTAK, Arthur E. (A), Thermodyn. Engr., 
Convair-Astronautics, San Diego, Calif Mail: 
1579 Morena Blvd., San Diego 10, Calif 

SOTANSKI, Donald H. (A), Autopilot Des 
Engr., Minneapolis Honeywell Regulator Co., 
Minneapolis, Minn Mail: 4015 Quail Ave., 
N., Minneapolis 22, Minn. 

SOUCEK, Romus (M), Megr., Def. Prod., Pa 
cific Coast, Westinghouse Elec. Corp., Los 
Angeles, Calif 

SOUGHERS, Allen P. (A), Detail Engr., Allison 
Div., GMC., Indianapolis, Ind Mail: 3961 
N. College Ave , Indianapolis, Ind 

SOUKHANOYV, Ivan M. (M), Proj. Stress Engr., 
Thieblot Actt., Co., Inc., Bethesda, Md Mail: 
4400 Ambler Dr , Kensington, Md 

SOULE, A. (AP), Asst. Dir., Langley 
Aero. Lab., NACA, Langley AFB, Va 

SOULE, Wyman A. (A), Struc. Engr., Applied 
Loads, Grumman Aecft. Engrg. Corp., Beth- 
page N Y Mail: 12 Ida Ave., Hicksville, 


"N.Y 
SOUTHCOTE, Murray F. (A), Proj. Aerody- 
namicist, Northrop Acft., Inec., Hawthorne, 
Calif. Mail: 1648 Espinosa Cir., Palos Verdes 
Estates, Calif 


REVIEW 


SOUTHWELL, Sir Richard V. (HF), The Old 
House, Trumpington, C ambridge, England 
SOWA, William W. (M), Proj. Thermodynami 
cist, Goodyear Acft Corp., Akron, Ohio 

Mail: R.D. 2, Medina, Ohio 

Ist Lt. Joseph T., Jr., USAF (A), B-47 

Co Pilot Altu AFB, Altus, Okla M ail 

1204 E. Cherry St Altus, Okla 

SOWLE, Charles E. (M), Sales Engr., Lockheed 
Acft. Corp Burbank, Calif Mail: 18240 
Schoenborn St., Northridge, Calif 

SPAK, Michael (A), Stress Analyst, Douglas Air 
craft Co., Inc Santa Monica Calif Vail 
ty San Vicente Blvd., Apt. 10, Sani Monica 


SPALDING, Luther P. (M), Dir.—-Lab., N. Am 
Aviation, Inc Le Angeles 45, Calif Mail: 
231 W. Olive St Apt. 12, Inglewood, Calif 

SPAN, Robert E. (M), 1025 Findley Dr., West 
Pittsburgh 21, Pa 

SPANGENBERG, Lt. Walter, Jr. USN (A) 
Pilot, Fit. Safety Officer, Fighter Sq. 91 
% FPO, San Francisco, Calif Mail: 3228 
McKinley St., N.W., Wash. 15, D.C 

SPANGENBERG, Wesley (M), Aero. Res. Engr 
NBS, Wash. D.¢ 

SPANGLER, Roman M., Jr. (M), Fit. Test 
Engr., Lycomin Div Aveo Mfg. Corp., 
Williamsport, Pa. Mail: 926 Reagan St 
Sunbury, Pa 

SPANGLER, RAdm. Selden B., Sr., USN (F) 
Cdr., Naval Air Devel. & Material Center, 
Johnsville, Pz 

SPANGLER, Selden Booth, Jr. (A), Devel 
Engr., Thompson Products, Inc., Cleveland, 
Ohio Mail; 27150 Tremoine Dr., Euclid 32 
Ohio 

SPARKS, Brian (M Gen. Mgr., Acft. Div., 
Clary Corp., San Gabriel, Calif 

SPARKS, Wm. L. (M), Sales Mgr., Western Area 
AGT Div Westinghouse Elec. Corp., Los 
Angeles 17, Calif 

SPARRE, Erik (A), Inst. Engr., Dept. of Aero 
Engrg., The Norwegian Institute of Tech 
nology, Trondheim, Norway 

SPARROW, William T. (M), Gr. Engr., The 
Martin Co., Baltimore, Md Mail: 27 Cavan 
Dr., Lutherville, Md 

SPATH, Richard Martin (M), Staff Scientist 
MSD, Lockheed Acft. Corp., Palo Alto, Calif 

SPATZ, Robert R. (A rest Engr., Northrop 
Acft., Inc., Hawthorne, Calif Mail: 13028 
S. Ardath Ave., Gardena, Calif 

SPAULDING, Edward H. (M), Ch. Struc. Engr 
Lockheed Acft. Corp., Burbank, Calif Mail 
407 N. Myers St., Burbank, Calif 

SPAULDING, Ellis R. (M), Admin. Engr., Fit 
Res. Dept., Cornell Aero. Lab., Buffalo, N.Y 
Mail: 43 Sunset Dr., Williamsville 21, N.Y 

SPAULDING, Gene B “4 Dir., Engrg., Temco 
Acft. Corp., Dallas, Te 

SPAULDING, Howard Oo. (A), PP Install. Engr 
Grumman Acft. Engrg. Corp., Bethpage, Gd, 
N.Y Mail: Box 121, Hempstead, x 

ey kee M. B., Jr. (M) Cons., 1001 15th 

Wash. 5, D.C 

SPAULDING. Roland H. (AF), Prof. in Educa 
tion, School of Education, N.Y.U., New York 
N.Y Mail: 59A Locust Ave., New Rochelle 


N.Y 
SPEAKER, Ward V A) 


Aerodynamicist 


Douglas Acft. Co., Inc., Santa Monica Calif 
rao 3612 Maplewood Ave., Los Angeles 66 
alif 
SPEAKMAN, Edwin A. (AF), V-P & Gen. Mgr 
Fairchild Guided Msl. Div., Fairchild Eng. & 


Airplane Corp Wyandanch, N.Y Mail 
12 Northfield Lane, Westbury, N.Y 
SPEARMAN, M. Leroy (M), 200 Mistletoe Dr., 
Warwick, Va 
SPEARMAN, William E. (M), Dir. Maint. & 
Engrg., Am. Airline Inc., Tulsa, Okla 
SPEARS, Cdr. Paul H., USN (A), Staff, Fair 
Wing FPO, San Francisco, Calif M ail 
% WwW Kirkpatrick, Box 377, Richmond, Mo 
SPEAS, AT Aviation Cons., R 
Dixon Speas As ates, New York, N.Y 
SPECHT, Edward J. (M), Megr., Propulsion 
“ar , Western District G-E Co., Los Angeles 


alif 

SPECHT, George H A), Aerodyn. E ngr 
Douglas Acft. Co., Inc Long Beach, Calif 
Mail: 8314 Luxor St., Downey, California 

SPECIALE, Juan (M), 15 W. 84th St., Apt. LOA 
New York, N.Y 

SPEER, Edmund M. (A), Airlines Engr., United 
Acft. Sve. Corp., E. Hartford, Conn 

ert Leonard J. (M), Sales Engr., G-E 

Los Angeles Calif 

SPELBER, Leonard G M), Des. Engr., Aero., 
Grumman Acft. Engrg. Corp., Bethpage, L.I 
Mail Westwood Rd. S., Massa 
pequa, L.I., N 

SPENCER, Nereida: R. (A), Des. Engr., Wing Gr 
N. Am. Aviation, Inc., Columbus, Ohio 

SPENCER, Capt. John O., USAF (A), Pilot 
Barksdale AFB, La 

SPENCER, Ralph I. (A Stress Analyst, Lock 
heed Aircraft Corp., Burbank, Calif. Mail 
Rosita St., Encino, Calif 

SPENCER, Robert D. (M), Mgr., Aero. Engrg 
& Prod., ad il Mfg. & Engrg. Corp., Garden 
City, L I » N.Y Va 31 Yale Rd., Hartsdale 


SPENGLER, Kenneth C. (M), Exec. Secy 
Am. Meteorological Society, Boston, Mass 
SPENGLER, Walter J. (M), Dir. of Engrg., 
Scintilla Div., Bendix Aviation Corp., Sidney 
Y Mail; 12 Pearl St. Sidney, N.Y 


SEPTEMBER, 


7 


SPERL, Frank (A), Des. Engr., Cok ‘man Eng 
Co., Los Angeles 16, Calif Mail: 5305 ) Kae 
ton St., Los Angeles 45, Calif 

SPERRY, Elmer A., Jr. (F), V-P & Treas Sperry 
Products, Inc., Danbury, Conn. Mail: N,ji 
Hill Rd., Wilton, Conn 

SPEY, Herbert J. (AF), Hd., Aerodyn. Test Diy 
U.S. NAMTC, Pt Mugu, Calif Mail: | 
S.“‘D’’ St., Oxnard, Calif 

SPICER, Herbert C., Jr. (A), Acft. Struc 


Engr., Dept. of the Navy, Wash. 25 D< 
Vail: 905 Snure Rd., Silver Spring Md 

SPICER, Robert C. (A), Proj. Engr., Manni hg 


Maxwell & Moore, Inc., Danbury, Conn 
Mail: 35 Torsey St., Stratford, Conn 
SPIEGELBERG, Carl H. (A), Gr. Engr., Air 
frame Design, Hiller Heptrs., Palo Alto, Cali 
Mail: 531 Alger Dr., Palo Alto, Calif 
SPIEGLER, Stuart D. (A), Engr., Sperry Gyro 
scope Co., Carle Place, L.I., N.Y Mail: & 
Ave. P., Brooklyn, 4, N.Y 
SPIELBERG, Irvin (M), Mbr. of Tech Staff 
Aerophysics Dept., Guided Msl. Re¢ Diy 
Ramo-Wooldridge Corp., Los Angel Calif 
SPIESS, Paul C. (M), Aero. Engr., CAA, Wash 
25. D.C Mail: 906 Beverly Dr Alexandria 


Va 

SPILGER, Werner (AF), Res. Specialist, Militar 
Op Res. Div., Lockheed Acft. Corp., Burbank 
Mail: 3818 Los Amigos, LaCrescenta 


lif 

SPILLINGER, Harry G. (AF), Ch. Production 
Engrg Stafi Div., AMC, W-P AFB, Ohio 
Mail: Bldg. 276 C., Apt. 6, W-P AFB, Ohio 

SPINDELL, Philip E. (M) Sales Engr, Kenneth 
F. Thomas Co., W. Hartford, Conn. Maj 
730 N. Easton Rd., Glenside, Pa 

SPINDLER, R. J. (M), 9100 Louis Ave., Silver 
Spring, Md 

SPINNEY, Franklin C. (M), Field Engr., Wash 
Zone, Allison Div , GMC, Indianapolis, Ind 
Mail: 103 Cedar Rd., Severna Park, Md 

SPIVAK, Herman M. (M), Tech. Dir., West 
Coast Res. Corp., 2371! Westwood Blvd 
Los Angeles, Calif 

SPONSEL, Clifford W. (M), Pres., Western Des 
Mfg. Corp., Div. of U.S. Industries, Goleta 
Calif Mail: 900 Via Fruteria, Santa Barbara 


Calif 

SPORLEDER, E. B. (AF), Admin. Engr., Doug 
las Acft. Co., Inc., Santa Monica, Calif Mail 
500 25th St., Santa Monica, Calif 

SPRAITZ, Edward F. (M), Asst. Rep., Military 
Sales, Douglas Acft. Co., Inc., Wash., D.C 

SPREEMANN, Kenneth P. (M), 17 Trail St 
Hampton, Va 

SPREITER, John R. (M), Aero. Re 
Ames Aero Lab., NACA, Moffett Field c ali 
Mail: 11541 Herman Way, Los Altos, Calif 

SPREITZER, William Matthew (A), Sr. Res 
Engr., Gas Turbines Dept., GMC., Detroit 2 
Mich Mail: 312 Charlotte, Royal Oak, Mich 

SPRIGGS, James C. (A), Sr. Designer, Pacific 
Div., Bendix Aviation Corp., N. Hollywood 
Calif Mail: 12601 Ralston Ave., San Fer 
nando, Calif 

SPRING, Donald J. (A), 4601 Calmont Ave 
Ft Worth, Tex 

SPRINGER, Robert E. (A), Asst., Acft. Syst 
Military Relations, Ryan Aero. Co., San Diego 
Calif Mail: 2309 Deerpark Dr., San Diego 
10, Calif 

SPRUILL, Cecil S. (A), Gr. Engr., Struc. Meth 
ods, Temco Acft. Corp., Dallas, Tex. Mail 
Box 194, Rte., 1, Roanoke, Tex 

SPRUNK, Lt. William, Jr., USN (A), Aviator 
NAMC, Phila., Pa 

SPUHLER, Edwin H. (A), 2520 Elcor Dr., Alu 
minum Co. of America, New Kensington, Pa 

SPURR, W. F. (M), Supt., Marine Aircraft Exp 
Est., Ministry of Supply, RAF Station 
Felixstowe, England Mail: 48 Links Ave 
Felixstowe, England 

SPURRIER, Maj. Paul M., USAF (A), Dir. of 
Maint., Hq. 13th AF, APO 74, San Francisco 


Calif 

SQUIER, Carl B. (A), V-P, Lockheed Acft 
Corp., Burbank, Calif , 

SQUIERS, John C. (M), Staff Engr., Continental 
Aviation & Engrg. Corp., Detroit, Mich. Mai 
1042 Anita, Grosse Pointe Woods 36, Mich 

SQUIRE, Leonard Charles (A), Sr. Scientific 
Officer, Royal Acft. Estab., Ministry of Supply 
Bedford, England 

SQUIRE, —— (M), 410 Wendel Ave., Ken 
more 23, N 

SQUIRES, ist Lt. Charles E., Jr., USAF (A 
Nav., MATS, Hickam AFB, Hawati Mai 
31 Main St., East Hampton, N.Y 

STABLER, Allen Wayne (A), 2804 Ocean Dr 
Manhattan Beach, Calif 


STACHTCHENKO, Leonard (A), Dynamics 
Engr Canadair, Ltd., Cartierville, Que 
Can _ 4809 Western Av., Westmount 


STACK, (F), Asst. Dir., Langley Aer 
Lab., NACA, Langley Field, Va. Mail: Box 
34, Star Route, Yorktown, Va 

STAFFORD, Alfred B. (M), Prof., Mech. & 
Aero. Engrg., Mech. Engrg. Dept Engrg 
College, U. of Wyoming, Laramie, Wyo ; 

STAFFORD, Eugene D. (A), Ch, HTA Fit 
Ops., Goodyear Acft. Corp., Litchfield Park 
Ariz Mail: 3710 N. 34th Pl., Phoenix, Ariz 

STAFFORD, John W. (A), Grad. Stud., Poly 
Inst. of Bklyn., Brooklyn, N.Y Mail: 1530 
Metropolitan Ave., New York 62 N. Y 

STAHL, John Wallace, Jr. (A), Sr. Sve. Engr 
The Martin Co., Baltimore 3, Md. Mai 
3418 Guilford Terrace, Baltimore 18, Md 


STAHL 
Mark 
Co., I 

STAHL 
The N 

STAHL 
Div 
Calif 
Calif 

STALK 
Rt. 1 

STALK 
Stalk 

STALM 
Def. I 

STALO 
Aeror 
ics 
Beau 

STALZ] 
Boein 
126B 

STAME 
Age 
Hills 

STAM 
lyst 
Calif 
Calif 

STAMI 

SAA 
sol A 

STAMI 
Loui 

STANB 
Natl 
Bedf« 
Clapl 

STANB 
Nort 
Mail 

STANC 
Engr 
F 
Ft. V 

STANL 
Plant 
Mail 

STAND 
Blvd 

STAN 
Engi 

Texa 
Texa 
STANC 
Cine! 
Rd 

STANI 
land 
STANK 
Clevi 
Ohio 
STAN 
Dou 
2561 
STANI 
rop 
STANI 

Purd 
STAN 
Co. « 
Ave 
STAN 
tion 
STAN 
nois 
Chat 
STAN 
Kid 
STAN 
crait 
STAN 
Stud 
STAN 
Acft 
2121 
STAP] 
Dr 
STAR 
Cory 
STAR 
TAR 
ern 
S.W 
STAR 
Bose 
held 
mea 
STAR 
Ana 
N.Y 
TAR 
Cha 
Wal 
STAR 
& 
Ben 
STAR 
Con 
Cali 
STAR 
Des 
Cal 
Est 


ental 
Mail 
ntific 
pply 


Ken 


A 
Vai 


Dr 
amics 
Que 


ount 


Box 


SALES Paul H. (A), Proj Engr., 


STALK, Capt. George, 
1, F airborn, Ohio 
STALEER, Edward A. (AF), Pres. & Gen. Mer., S. 54th Ave., Chicago, Ill 
Stalker Development Co., 
Charles Joe, Jr, 


STALONY- DOBRZANSKI, 


126B 8. 108th, Seattle 88, Wash 
Irwin (M), E 


er Mast Publications, 


STAMMER)OHN, Richard M. 


Stress Ana 


Calif 
STAMPLEY, O. K., Jr. 
CAA, Los Angeles 415, Calif 


STAMPS, Floyd M. 


STANBROOK, Alan 
Aero E stablishment, 


STANCIL, Robert Thomas (A), Sr 


STANDAHAR, Raymond M. 


STANFIELD, W. G. 


Texas 
STANGER, Walter E. 


STANKIEWICZ, Louis J. (M), Mgr 


Cleveland Graphite 


STANLEY, Kenneth M. 
Douglas Aircraft Co : 


STANLEY, Paul H. 


a 
STANLEY, Robert M. 


ON, John R. (M), Sr 


Ti > Santa Monica, Calif 
STANTON, Capt. Richard R., US 


STANWOOD, Jay W. (A), Struc. Engr, 


, Long Beach 15, Calif 
Sen Dieg Robert 


Los * 38, alif, 


STARK, W. Thomas. 
STARR, G. Struc. 
Chance Acft., ; 


Bendix Aviation Corp. = Bend 20 ig 
» South Bend 28, Ind 
STARR, Sterling V. 


STARR, Sneume (M), E ngrg Specialist, Prelim P.O. Box 814 


IAS ROSTER OF MEMBER'S, 


sTAHiLE, Ciyde Vv. Jr. (M), Engr., Dynamics, bank, Calif. 
Md 


. Planning & STARRETT, Philip Schofield (M), Gr 
> G-E Thermodyn. Res., Lockheed Acft. Corp., Bur 
bank, Calif. Mail: 2520 N. Keystone, 
agg & Louis J. (A), Sr. Des. Engr., 
Turbo N Am Aviation, Inc., Los Angeles 45 
Pacoima, Mail: 548 W. 137th Pl., Hawthorne, Calif 
Hills, STARZYK, Michael L. (M), Ch. of Specifications 

& Standards, Sikorsky Acft. Div., UAC, Bridge 

Engr., port, Conn. 

733 New Horizon Ave., STASCH, Arthur A. (M), Proj. Engr., 
Seal Div., Amphenol Electronics Corp., 
» Mich STASINOS, Nick George (A), Pres., 

Engr., Prod. Engrg. Corp., Los Angeles ng 

Mail: 5450 W. 83rd St., Los Angeles 45, Calif 
(M), Ch ae oan porn Louis D. (M), Pres., Statham Labs., 
Canadian Aviation Electron Inc., Los "Angeles, Calif 
; 508, STATLER, Fred J., Jr. (M), Des. Engr., ! 
nell Acft Corp., St. Louis, Mo. Mail: 
Analyst A Kathlyn, St. Louis 21, Mo 
/ Mail: STATLER, Irving C. (A), Princ. Engr., 


Cornell Aero. Lab., Inc., Buffalo 

Aviation 

>., Beverly STAUBACH, Richard L. (A), Analytical Engr., 
P&W Acft. Div., UAC, E. Hartford, Conn 

sa tiga Thomas Reynolds (A), 9233 Tudor 


Segundo St L ouis 14, Mo. 
Segundo STAUEFER, Capt. Wilbur J., USAF (A), 
Engr., W ADC, W-P AFB, ‘Ohio Mail: 
Test Engr Hickam Dr., Dayton 3, Ohio 
: 7056 Anda STEARMAN, Lloyd (AF), 18545 Sunburst St., 
i Northridge, Calif 
, 9845 Dennis Dr., St. STEARMAN, Ronald (A), California 
: Tech., 551 South Hill, Pasadena, Calif 
¢ Officer STEARNS, R. H. (M), Ch. Draftsman, 
Ministry of Supply, Acft. Co., Inc., Santa Monica, Calif 
Road, P.O. Box 96, Pacific Palisades, Calif 
! , STEELE, Chester N. (A), Sr. Propulsion Engr., 
, Loads, 


STANDERWICK, Reginald G. (M), 3227 Fountain Phoenix, Ariz 


& alif Convair-Div. of Gen. Dynamics Corp., 
Box 428, Manhattan Beach, Calif Worth, Tex. Mail: 105 Sound View 
Aerodynamics Huntington, N.Y 
Dynamics Corp., STEELE, Crittenden Pratt (M), Proj 
. Dr., Boeing Airplane Co., Seattle, Wash 
f STEELE, Frederick I. (M), Proj. Engr., 
Propulsion Donnell Acft. Corp., St. Louis, Mo. 
, Ohio 6 Estates Ct., Ferguson 21, Mo 
STEELE, Harry M., Jr. (M), 4422 N 
STEELE, John F. (A), Struc. Engr., 
, Lead Systems Design Acft. Co., Inec., Santa Monica, Calif 
i Dallas, 166 N. Hobart Blvd., Los Angeles 4, Calif 
Dallas 24, STEELE, Joseph R. (M), Production 
Officer, USCG Aircraft Repair & Supply Base, 
Co., Elizabeth City, N.C 
* Hosbrook STEELE, Paul E. (M), Des Specialist, 
Aviation, Los Angeles 44, Calif. Mail: 
Acft. Ac W. 8ist St., Inglewood 4, C alif 
t., Cleve STEELE, Theodore K. (M), Staff 
Bulova R&D Labs., Inc., Woodside, 
, Seal Engrg., Mail: 219-02 74 Ave., Bayside 64, N.Y 
, Cleveland 10 STEELY, Col. Oscar B., USAF (A), DCS/Comp 
troller, Kelly AFB, Tex Mail: Hq. Continen 
——- tal Div., MATS, Kelly AFB, Tex 
Mail STEEN, Clarence H. (M), Wpn. Syst 
USAF, Dayton, Ohio 
North STEENROD, Lt. (jg) Oliver Haward, USNR (A), 
USN GMU22, USNOMTFEF, White Sands Prov 
Engrg., ing Ground, N.M 
STEFAN, Albert J. (A), Des. Engr. ‘‘A”’ 
Autogiro Acft. Co., Inc., Long Beach, Calif 
225 Harrison $323 Tulane Ave., Long Beach 8, Calif 
STEFAN, Cdr. Karl H., USN (M), Exec 
y Avia Fleet All Wea. Trng. Unit, Key West, Fl: 
STEFAN, Mrs. Lucy L. (A), 1329 George S$ 
of Thi Key West, Fla 
Clark STEFANO, Nicholas M. (M) Ch., Rotary Wing, 
Fairchild Acft Div., Hagerstown, 
Walter Mail: 1711 The Terrace, Long Meadow, 
j gerstown, Md 
zr., Douglas Air STEFFEN, Fred W. (M), Aero. PP. Res. Engr., 
Lewis Flight Prop. Lab., NACA, Cleveland, 
Grad Ohio. Mail: 35 Skyland Dr., Hinckley 
STEFFENS, Jerome (M), Cons., Box 853, N 
Douglas town, Pa 
Mail: STEGINK, Gerald A. (A), Engrg. Sect 
Cessna Acft. Co., Wichita, Kan Mail: 
“airemo N. Pinecrest, Wichita 14, Kan 
aaa STEIN, Albert (A), Sr. Engr., The Martin Co., 
Be iltimore, Md Mail: 614 Walker Ave., 
7 more 12, Md 
Box F STEIN, Berthold (A), Sr. Airframe Engr., 
Am. World Airways, San Francisco, Calif 
, East STEIN, Hyman (M), Devel. Engr., 
7910 Aviation Corp., Farmingdale, N.Y 
Baldwin Ct., Merrick, N.Y 
Am STEIN, Manuel (M), Aero. Res. Engr., NA 
, Spring- Langley Field, Va Mail: 35 Hampton 
Long Ave., Hampton, Va 
STEINBACHER, F. R. (AF), Gr. Engr., 
, Syst Acft. Corp., Burbank, Calif. Mail: 55 
Neck, brent Ave., Van Nuys, Calif 
a, N.Y STEINBACHER, Robert H. (A), 20-in 
R&D sonic Wind Tunnel Op. Engr., JPL, 
: 4070 Pasadena, Calif. Mazl: 254 W. Harriet 
Altadena, Calif 
, Ramjet STEINBERG, William R. (A), Engrg 
Div a China Lake, Calif. Mail: 317 
Mail: Ridgecrest, Calif 
STEINER: John E. (A), Proj. Engr., Boeing Air 
Engr., ae Co., Renton, Wash. Mail: 2601 
Dynamics San Diego Seattle 99, Wash 
; ; Diego 1, STEINHOFF, Ernst A. (AF), Tech. Dir., 
Holloman ADC, Holloman AFB, N.M 
, Alamogordo, N.M 
, Hawthorne, STEINKE, Capt. Frank C., USAF (A), 
3705 Via Pelocsinn, Palos Verdes ment Syst. Officer, 55th A&E Sq, 


AFB Topeka, Kan 


Equip. Environmental Control Gr., N.Y 


311 


STEINLE, Werner C. (M), Aero. Res. Engr., 
U. S. NOL, White Oak, Md Mail: 2906 
Harris Ave., Silver Spring, Md. 

STEINMETZ, Harold F. (M), Ch. Aerodynami 
cist, Msl. Engrg. Div., McDonnell Acft. Corp., 
St. Louis, Mo 

STEK, John B. (M), Proj. Engr., Curtiss-Wright 
Corp., Wood-Ridge, N.J Mail: 180 W. Pros- 
pect St., Waldwick, N.J 

STELZNER, William B., Jr. (M), Sales Engr., 
G-E Co., Dayton 9, Ohio 

STEMPNITZKY, Maurice (A), Assoc. Instru 
mentation The Martin Co., Denver, 
Colo — 3765 W. Eastman Ave., Denver 


19, Col 

STENCEL, Fred B. (M), Ch., Spl. Proj., Oerlikon 
Tool & Arms Corp. of Am., Asheville, N.C 
Mail: 12 Reynolds Pl., Asheville, N.C 

STENGEL, J. Frank, jr. (A), Pres., Telephonics 
Corp., Huntington, N.Y 

STENNING, Alan Hugh (M), Asst. Prof. of 
Mech Engrg., M.I.T., Cambridge, Mass 
Mail: 1039 Mass. Ave., Cambridge 38, Mass 

STENSGAARD, Conrad, Jr. (M), Res. Physicist, 
Hughes Acft. Co., Culver City, Calif Mail: 
240 S. Michigan Ave., Pasadena 5, = 

STENSRUD, Donald G. (M), 6827 55th Ave., 
N.E., Seattle, Wash 

STEPANOFF. DARGERY, George (M), Sr. Scien 
tist, Gruen Applied Science Labs., Inc., Hemp 
stead, N.Y Mail: 76-09 34th Av e., Jackson 
Heights, N.Y 

asap Malcolm A. (M), 3636 Waldorf Dr., 
Dallas 29, Tex 

STEPHENS, Richard Glenn (A), Patent Attor 
ney, Darby & Darby, New York, N.Y. Mail: 
123 S. Broadway, Irvington-on-Hudson, N.Y 

STEPHENS, Robert (M), Aerodyn. Gr. Engr., 
McDonnell Acft. Corp., St. Louis 3, Mo. Mail: 
1204 Mozart Dr., Kirkwood 22, Mo 

STEPHENS, Robert W. (A), Engrg. Test Pilot 
Com. Div., Cessna Acft. Co., Wichita, Kan 
Mail: 2668 S. Minnesota, Wichita 16, Kan 

STEPHENS, Uel, Jr. (M), Sr. Struc. Engr., Con 
vair, Ft. Worth, Tex. Mail: 2714 Greene, Ft 
Worth 9, Tex 

STEPHENS, Wayne I. (A), Army Aviator, 521st 
Engrg. Co. (Topo Avn.), U.S. Army, Stockton 
Field, Calif. Mail: 870 W. Stadium Dr 
Stockton, Calif 

STEPHENS, William C. (M), Ch. Design Engr 
VTO Div., Stephens Aircraft Co., 3115 Red 
wood Ave., Lynewood, Calif 

saggy os William R. (AF), Military Sales 

Megr., Avro Acft. Ltd., Malton, Ont., Can 

STEPHENSON, Jack D. (M), Aero. Res. Engr., 
Ames Aero Lab., NACA, Moffett Field, Calif 

STEPHENSON, John Mitchell (M), Devel 
Engr., Manning, Maxwell & Moore, Inc., Dan 
bury, Conn 

a sag it Wayne L. (A), Asst. Ch. of Field 

Nouasseur A.D., Morocco 

STEPHENSON, William B. (M), Gr. Ldr., Exp 
Aerodyn., Res & Adv. Devel. Div., Avco 
Mfg. Corp., Lawrence, Mass 

STEPNIEWSKI, W. Z. (AF), Ch. of R&D, 
Vertol Acft. Corp., Morton, Pa Mail: 275 N 
Norwinden Dr., Springfield, Pa 

STERLING, A. C., Jr. (A), Engr., Aerodyn., N 
Am. Aviation, Inc., Los Angeles 45, Calif 
Mail: 113 32nd Pl., Manhattan Bch., Calif 

STERLING, James B. (A), Engrg. Designer, 
Transp. Div., Boeing Airplane Co., Renton 
Wash Mail: Rt. 2, Box 6450, Issaquah, Wash 

STERN, John A. (M), Staff Engr., New Acft 
United Air Lines, San Francisco, Calif Mail 
1400 Arcadia Pl., Palo Alto, Calif 

STERN, Marvin (AF), Tech. Asst. to V-P 
Engrg., Convair Div. of Gen. Dynamics Corp 
San Diego 12, Calif 

STERN, Perry (A), Sr. Engr., Struc., N. Am 
Aviation, Inc., Downey, Calif Mail: 816-B 
Christine Dr., Whittier, Calif 

STERNFIELD, Leonard (AF) Hd., Stability 
Analysis Br., Stability Res. Div., Langley 
Aero. Labs., Langley Field, Va Mail: 1609 
Wickham P1., Newport News, Va 

STERZIK, Kurt E. (M), Sr. Fit. Test Engr., 
N. Am. Aviation, Inc., Los Angeles 45, Calif 
eng 2508 Pine Ave., Manhattan Beach 


STETSON, Kenneth F. (A), Aerodynamicist, 
Avco Mfg. Corp., Everett, Mass. Mail: 1 
Landers Rd., Lynnfield, Mass 

STEUER, Guenter (M), Proj. Engr., JPL, Pasa 
dena, Calif Mail: 1635 Locust St., Pasadena, 
Calif 

STEUER, Richard G. (M), Sr. Engr., Fighter 
He Controls Dept , Sperry Gyroscope Co., 
Great Neck, N.Y 

STEUERNAGEL, Carl (M), Tech. Asst. to Plant 
Megr., Raytheon Mfg. Co., Andover, Mass 
Vail: 14 Wolcott Ave., Andover, Mass 

STEVENS, Daniel Thomas (M), Proj. Ldr., 
Prelim. Des. Sect., Wpn. Syst. Advance Des., 
N. Am. Aviation, ae Columbus, Ohio. Mail: 
176 Walhalla Dr., Columbus 2 , Ohio. 

STEVENS, Emerson W. (M), Advanced Des 
Engr., Bell Acft. Corp., Buffalo 5, N.Y. Mail: 
369 Berryman Dr., Snyder 21, N.Y 

STEVENS, George P. (A), Ch., Struct. Engrg 
Sect., NAMAP, USAF, Japan 

STEVENS, 2nd Lt. Gerald L., USAF (A), R&D 
Staff Asst., Hq. ARDC., W-P AFB, Ohio 
Mail: 5070 A Cobb Dr., Dayton 3, Ohio 

STEVENS, Herbert Lawrence (M), Sr. Engr., 
Messrs. Sandberg, 40 Grosvenor Gdns., London 
S.W.1, England Mail: ‘“‘Heswall’’, Albert 
Rd., Farnborough, Hants., England. 


| 
| 
Calif Matl 16) | 
ics, Montreal, (€ | 
Beaurepaire, P.Q 
STALZER, Charleg 
Boeing Airplane 
dito 
Ing | 
ed Calif, Mail: 901 Cen | 
— 
(M) | 
n ; 
Bedtore nglanc 
Clapham, Bedford, Eng 
STANBURY, Donald A. (/ __ 
Northrop 
We | 
ony 
Ft. Worth 
anning 
ve am 
sngineer | 
Texas Mi 
n all { 
Rd., Cincin 
STANITZ, Jo 
R cessories D 
if 
Ohio | 
STANLEY, 
rop Acft., It 
eg STANLEY, P 
neg Purdue U 
let 0. OL Alm 
at on COrp 
STANNARD, 
nois, Urbal 
Cham 
STANT 
Kidde 
ive STANTON, 
Corp 
STARC 
874 ACWR 
STARK, Rob 
ern Air Li 
STARR, Har 
Park 
Calif 
Mi Calif 


AERONAUTICAL ENGIN 


STEVENS, James Hay (A), Cons. & Aero. Tec 


STEVENS, James Ray 

; Manhattan Beach 
Calif 

STEVENS, John Erwin (M) 


STEVENS, Joseph W. 


31 Old Marit Rd, 
STEVENS, = E. 


Engrg Res. Specialist 
Calif 
Re Robert 


STEVENS, Robert oO. 
Curtiss-Wright Corp., 
William R. 


SEN, Edward 


Mail. Rd 
STEVENSON, Clinton H. (: 


; Locks, Conn 


Calif 
David B. 
STEVENSON, Dennis Clifford | 


STEVENSON, R. E. 


STEVENSON, Maj. Robin, 


5003 Ww Kingspine Rd 
STEVER, Horton Guyford (F), 


Rollin Hills, Calif 


STEWART, Charles C. 
, Curtiss-Wright Corp., 


STEWART, Charles E. 
Chance Vought Acft., 


STEWART, Earle (AF), St: aff 'E ngr., 


STEWART, Francis S. 
Los Angeles 54, Calif 
STEWART, Fred M. 


Calif 
STEWART, Homer Joseph (AF) 


STEWART, John D. 
Ae ., Moffett Field, Calif 
STEWART, John Douglass 


dynamics Functional Engr., } ith 


STEWART, Capt. John Roy, USN 
Robert D. 


Ward W. 


STEWART, Warner 
NACA, Cleveland, 
STEWART, William G. (: 


), 1109S. Clinton Ave 

STEWARTSON, Keith (M), 

STEYER, Wesley A. (M), 


STICKEL, Edward L. : 4 Sunset Rd 
: i STONE, Sanford H. (M 

ze, San Diego 15, Calif 
STONER, Eliot F. (M), Dept 
Control, 
, El Segundo, Calif 

, Los Angeles 24, Calif 
LeRoy (A), 
Society of Automotive Engrs., 
N.Y Vail 


STIEBLING, Mary Lou (A), Si 


Los Angeles 48, Calif 
, Hollywood 28, Calif. 
STIEFEL, William R. 


William I. 
iabili Aviation Corp., 
fe STONER, Willis A 
2 , Santa Monica, Calif 
Long Beach 3, Cz 
STONEY, William E., Jr. 
NACA, Langley I d, V: 
Hampton, Va 
NUM, George M A) 
, Emerson Elec. Mfg. Co., S 
5136 Vernon Ave 


STIFEL, Eugene F. 


STILES, Marvin E. (: 
Chance Vought Acft ’ 


STILES, Ray E. (A), Princ 


>., Minneapolis, Minn 


EERING 


STILLEY, George Doraid (M), 
Aero. Div well 


U. of Illinois, 


Sta., NACA 


Minneapolis 
L, nry ‘She eldon ( 
Wendel li H. 
Edmore 


Howard AF 


Aer Lab 


uzanne Dr 


Glen W A 


Aer« ib 


Azu Calif 


Wichita Kan 

Wichita Kan 

STINSON, William E 


vanda 


AT 
Ted F. (M) 


oO} 


Capt. Cedric 


on Div 


WU 611 Janneys Lane, : 


Louis S., Jr. 
NACA, Moffett Field, Calif 
1039 Lovoi Way y 


Francis 


Marquardt Acft. ¢ Ogden, 


Dept AG 
Ohi Vail 
Ohio 

Clifford P. 
» Laurence G. 


Cor Burbank, Calif 
STOELTZING, W.R M), 


Calil 


STOESSEL, Robert Frederick ( 
Lockheed Acft 
9225 Riverview Rd 


J. C., USAF 


alif 


STOKKE, Allien R M) 
LD of Garrett Corp 
Indiana Vat : 


18, Ind 


STOL ARIK, Eugene (Al 


\I ota 


Ave 
Frederick N 


AR D¢ 
17th 


ation & 
1350 R 


. Richard, Us 
Al APO 703 


STONE, Charles R A), Res 


ion, Ine., Columbus, Ohio 
d Av Columbus 13, Ohio 


gulator 

wre Ave 

A Sr. Engr 
B 4 Sr 
Diego, Calif 


M), West Coast Editor 
6 St os Angeles, Calif 
STONE, James R. (A sad Engr 
McDonnell A ; 


ant Dr 


M), Ch 


STONE, Ralph W., Jr. (AF) 
Lab., NACA 
Warwick, Va 


SEPTEMBER, 


NACA, Moffett Field 
Monterey 


STINNETT, Wayne D. (M) 


Jose 25, 
Cory Burbank 
AM, Henry B. 
Aircraft orp. 
414363 Third St. East 
., Charles J. 
Tel. Ce Lake Charles, La 
ve., Lake Charles, La 
, Richard E. 

I 


t W é 
STOLL, Willard L. (A), Produc tion ‘Liai 1ison Engr 


Cor} 
lorissant 21, 
STONE, John H M Engr 
Wasl Vail 
Wash 
of Strength & Dynamic 
Dougla Aircraft 
7, Calif Vf 


Engr., 


STOOLMAN, Leo (M), Head, A: 
Dept Hugh 2s Aircraft Co., Culver C ity 
Vail: 530 N. Sunnyslope, Pasadena 8, Calif 

STOREY, Richard E. (A), Stress Eng 


rodynamics 


Calif 


Lockheed 


Acft. Corp., Burbank, Calif Mail. 1008 Ham 
line Burbank, Calif 


STORMS, Rs ‘Jr. (M), Ch. En \ 
Aviation “oid , Los Angeles, Calif 


STORY, Philip C. (A), 


Engrg. Sect. Hd 


Gyroscope Co., Great Neck, N.\ Van 
Cinder Lane, Hicksville, N.Y 


STOTLER, Charles L., Jr. (A), Engr tr 


Am. Aviation, Inc., 


491 E. Lincoln Ave 


ruc 


Columbus, Ohio Vai 


, Worthington, Ohio 


STOTT, Alfred F. (AF), Dean of Er Aero 
nautical U., Chicago 38, Ill Mai 4043 1 Wood 
land Ave., Western Springs, 

STOTTLEMYER, Paul C. (M) truc, Engr 


Douglas Acft. Co., 
Mail: 1120 Lake St 
STOUDT, William F. 


Inc., Santa 
, Venice, Calif 

(A), Assoc. Engr Airplane 
Engrg. Div., McDonnell Acft. Corp 


Mo Mail: 9069 Wrenwood Lane, Brentw rod 


17, Mo 
STOUFFER, Charles G. (A), Res. Engr 
child Acft. Div., Has 
STOUGH, Robert A. 
Prod. Div., Air Brake 


Wilmerding 


STOUGHTON, "Milton F. (AF), Sr 


Gen. Dynamic 


Convair Div of 


Calif Mail: 1920 


Calif 


STOUT, Ernest G. (F), Asst. Div 
Devel., The Ralph M 
+ = alif Mail: 617 So. Olive St 


alif 
sTouT: William M. 


stown, Md 
(A), Design Engr., Ind 


( 
tall Engr 


Skycrest Dr 


Parsons Co., | 


(A), Ch., Flight Data Sec 


Design Br. Aircraft Lab., WAD¢ USAI 


P AFB, Ohio. 


Mail: 1059 Wilmingtor 


Ave., Dayton 10, Ohio 


STOVINSKY, Alex 


Wooldridge Corp., 


(A), 714 W. Canterbur 
University City, Mo 
STOWE, Charles H. 


(A), Aero. Engr., Ramo 
Los Angeles, Calif Mail 


309 Maple, Three Rivers, Mich 
STOWE, Lewis J. (AF), Asst. Ch. Engr., Strou 


koff Acft. Corp., 


W. Trenton, N.J Mail 


Perry Dr., Trenton 8, N.J 


STOWERS, John C. 
Dainge rfield, Tex 
field, Tex 

STOYKE, L. T. (M), 


Engrg 


(A), Test Engr., Convair 


Mail: Box 981, Dainger 


Mgr., Lear-Romec 


Div., Lear, Inc., Elyria, Ohio 
STRAAYER, Joseph W. (M), Staff Engr, M 
Res. Sect., Chrysler Corp., Detroit 31, Mic 


Mail: 1703 Graefield Rd., Birmingham 


STRADDECK, John T. (A), Designer, Chance 
Mai 308 


Vought Aircraft, 


STRADER, Roy D. 


Dallas, Tex 
Manor, Grand Prairie, 


Tex 


(A), Liaison Engr Acit 


Wheel & Brake Dept., Bendix Prod. Diy 
Bendix Aviation Corp., S. Bend, Ind. Mail 


_ Hamlet, Ind 


STRALEY, Ralph 
USS “‘Savage”’ 386), USN, FPO, San 


Francisco, Cali 


STRAND, Donald E. 


II (A), Engrg. Officer 


(M), Sr. Gr. Engr., Boeing 


Airplane Co., Wichita, Kan M ail: 2520 Perry 
Ave., Wichita 4, Kan. 


STRAND, Torstein 


St., Tulsa 5, Okla. 


(A), Aerodynamical Engr 
Boeing Airplane Co., 


STRANG, Charles R. 


Seattle 88, Wash 


(AF), Ch. Engr., Douglas 
Acft. Co., Tulsa, Okla. Mail: 2824 E. 32nd 


STRANGE, Jerome (A), Methods Engr., Repub 


lic Aviation Corp., 
Mail: 251 Ocean Ave 


Farmingdale, L.I., N.Y 
Massapequa Park, N.Y 


STRASSER, (A), 455 Lisbon Ave., Buf 


falo 15 


STRASSER, YR. E. (M), 14635 Whitfield Ave 


Pacific Palisades, Calif 


STRATFORD, Alan H. 


(M), Civil Acft. Adviser, 


Sir W. G. Armstrong Whitworth Acft. Ltd 

Old Bond St., London W1, England 
STRATFORD, H. Ralph (A), Des. Sect. Hd 

Engrg. Dept., Dowty Equip. of Canada Ltd 


Ajax, Ont., Can 
Ont., Can 


Mail: 134 Exeter St., Ajax 


STRATTON, William T. (M), Exp. Test Pilo 
Hd., Op. Fit. Test Dept., Hughes Test De; 
Hughes Acft. Co., Culver City, Calif 

STRAUB, Forest R. (A), Assoc. Engr., Dynamics 


Convair, San Diego, 


Calif Mail: 401 Olive 


St., San Diego 3, Calif 


STRAUSS, Louis (M), Mgr Fit. Controls 


Analysis Dept., MSD, Lockheed Acft. Corp 


Sunnyvale, Calif 
Alto, Calif 
STREB, Alan J. (A) 


more 12, Md 


STREED, Rodney W. 
vair, Div. of Gen. Dynamics, San Diego 
Vail: 4993 Northaven Ave 

(M), Prof. of Aero. Egrg 

5, Wash 

(AF), Op. Mgr., The Mar 

Md Vail: YOS Green 


STREET, Robert E. 


U. of Wash., Seattle 


STREET, William G. 


tin Co., Baltimore 3, 


Mail: 3487 Ross Rd., Palo 


, Engr., The Martin Co., Bal 
timore, Md Vail: 


21 Regester Ave Balti 


(A), Des. Gr. Engr., Con 
Calif 


, San Diego 1, Calif 


leigh Rd., Baltimore 12, Md 


STREID, Dale D. (M), 


Co., Cincinnati 15, Ohio. 
STRIBLE, F. C. (M), Proj. Engr Acting) 
Heptr. Div., Acft. Div., Hughes Tool Co., Cul 


ver City, Calif. Mail: 617 6th St., Manhattan 


Beach, Calif 


STRICKLAND, J. D. 


(A), Asst. to the Pres. 


Royal Jet Ine 1024 Westminster A 


hambra, Calif 


Cons. Engr., JED, G-E 


riter; London Editor m. Aviation Publica ng 
tions, Wash., D.C.; European Tech. Editor Poit 
Aircraft, Australia Vail: 1 Tennison Ave STILLWEL M), Prof. & Hd STRIC 
Boreham Wood, Herts, England Aero. En Urbana, IIl Div 
5 Aero. Engr., High N.Y 
wards, Calif N.Y 
ich Dep 
STINE, Aero. Re Engr STRIE 
anee alla CX NACA, Ar Moffett Field, Calif Win 
Mail: 1619 Monte Carlo, Dallas 24, Tex Vail; 4208 SWE, Palo Alto, Calif ... Sale 
A), Res. Engr., Aer STINNETT ero Re por STRIC 
Cambridge, Ma Pilot, An N 
Calif VW STRII 
Ca Spet 
Proj. Bngr., Aerojet 
yell, OF Vail: 635 Mt. Olive STRI 
Dr., Duar 
STINSON, W rest Pilot, Ce Ric 
Vat 5404 I STRI 
= Aer 
lif 
V-P, Humphrey & 
A), Res. Engr., Div N'Y 0 N.J 
Clifton, N.J NY STRII 
M), Dir., Devel. Engrg STIRGWOLT 7315 Drake Rd brat 
Calif Cincinnat = gua 
STEVENS M), Pres.-Gen STIRLING, «USN (A 7, 
Asst., Pro BuAer, Navy Dept 
), Ch., Devel. & dria, V 
est pect., Douglas Acit. Co., Ine., El Segundo STRC 
Calif Mail 10806 S. Woodruff, Downey VU Lo 
b4 Pinewood Ter STOCK Engr 
Lockhe STRC 
M), Sr. Lecturer STOCKI t Engr rie 
ristchurch New Lock he Calif 
Zealand Vail Calif 
STEVENSON, LCdr. Nevin J., Jr. USN (M STOCK eae Sto’ 
High Perf. Drone Sect. Hd., BuAer, Wash. 25 Bell T arr pty sTRO 
: 222B I Cal 
M), Des. Specialist, Con STOCK Fit. Pro Cal 
Dynamics Corp., Pomona pulsior o, Cin SY STRC 
cimnati 15 616 Maple Dr., Cin soc 
USAF (A), Western cinnati 1 
fail STODDARD M), Proj. Engr ee Do 
Utah 205 
STODDARD M), Res. Specialist STRC 
tngrg. & Jean of M.1.T., Cam Ch 
hoolcraft 934 
Iengr., Wright Pack | STRC 
Wood-Ridge M Mgr t En 
T J 3880 Oakwood Dr., Wyckoff, N.] Marietta, Ga Cal 
M), Asst. Proj. Engr — V., Atlanta 5, Ga 1 STR 
Inc., Dallas, Tex. Mail STOKES, Maj. (A), P.O. Box 262 UA 
Vertol Acft l En 
Orp i du. Valley Rd Indian Str 
: rison Pl STR 
M), Dir., Stewart Assoc En 
Assoc. Prof. of Aer Co 
A), Aviation Dept. Mgr Minne apolis, Minn STR 
Los Angeles Div Shell Oil Co., Los Angel \linneapoli 10 Ma 
Wl 
Prof. of Aero Ch., Perf. Engrs STR 
« Opulsion syst. Div., JPI Po 
tok & Pasadena, Calif Vail; 2393 Tanoble STR 
) ade M 
es. E ne orp etroit Di 
Mich. Plymouth, Mich 
San Franc Sp 
Div., G-E Co., Phila., Pa. Mail: 418 W. Forn 501 
Engr., Minneapol Av 
M), BuAer oneyw I Minneapolis, Minn STU 
Mail; 4955 Minneapol 22 Vo 
» Res. Asst Minn Ta 
edgehill Terr STONE, G. I Elec STU 
N. Am. A Va Ae 
STEWART, Maj. Walter C., Jr., USMC (M é 451 Robin Po gel 
Proj. Officer, Fighter, Des. Br., BuAer, USN STONE, Grant Sales Engr lar ee STU 
Wash., D.C Acft. Co 
astushin Viation Corp Los Angeles 45 se 
Calif Vail: 1506-D Catalina Ave., Redondo 
M 
io. Mail: 5906 Ackley 
tai 
STU 
th 
th 
STU 
> o. Re Engr 
Long Valley Rd., Calabasas, Calif gley Field, Va W 
W 
iego State Col STU 
Di 
Id., Basic Cost Al 
Acft. Co 
1153 Chantilly STU 
Cc 
Aero. Dept 
485 Lex. Ave STU 
Dr Oak 
M 
tl: 5679 Corso W 
R 
Aero. Engr 
303 La Salle 
A 
M 
t Draftsman 
613, Mo D 


IAS ROSTER OF MEMBERS, 1957-1958 313 | 
i STRICKLAND, John T. (M), Sr. Gr. Engr., Boe- weg” ae 42 Arrandale Ave., Great Neck cone Hq., Ottawa, Ont., Can. Mail: 856 | 
aie ing Airplane Co., Seattle, Wash Mail: 9262 i Sastbourne Ave., Ottawa 2, Ont., Can 
t Points Dr., Bellevue, W ash STUNKEL, Reagan C. (M), Pres., National Acft SUTHERLAND, Rodney D. (M), Sr. Thermodyn | 
Ais STRICKLER, John F., Jr. (M), Asst. V-P & a, Burbank, Calif.’ Mail: 4220 Toluca Engr., Convair, Div. of Gen. Dynamics Corp., } 
Ay Div. Mgr., Res. Div Bell Acft. Corp., Buffalo, Lake Lane, Burbank, Calif Pomona, Calif 
sa N y. Vail: 96 Morning rside Lane, Buffalo 21 STURROCK, James P. (M), Sr. Engr., Fit SUTOR, Alois T. (M), Engrg. Res Specialist, 
An Test, Msl. Devel. Div., N. Am. Aviation, Inc., Rocket Eng., Rocketdyne, Div. of NAA, 
2 sTRICKROTH, Giles J. Mer., Mail: 7807 Puritan St., Calif. Mail: 20500 Wells Dr., 
= Dept., The artin Co., Baltimore Md Jowney, Ca Woodland Hills, Calif 
> STRIETER, Cdr. Robert M., USN ( M) ComFair STUTH, Wilfred H. (M), 3262 N. Raymond Ave., SUTTER, Joseph F. (M), Ch., Aerodyn. Unit, 
‘ Wing II, NAS, Jacksonville Mail: $244 Altadena, Calif. Transp. Div., Boeing Airplane Co., Renton, | 
‘ Salerno Rd Jackson ville 10, Fla : STYERWALT, Alfred J. (A), Res. Engr., Lock Wash Mail: 9023 California Ave., Seattle 
Mail STRIGLE, John Bernard (A), Sr. Design Engr heed Acft. Corp., Burbank, Calif. Mail: 632 16, Wash. 
N. Am. Aviation, Inc., Los Angeles, Calif Meyer St., San Fernando, Calif SUTTER, Joseph J. (M), Sr. Res. Engr., Rocket 
Aero. STRIHAFKA, F. (A) me, SUCHOVERSKY, Ihor (A). Hd Canoga Calif Vail: 5125 Calvin 
00 Sperry Gyroscope , Great Neck, - Procedures Dept., Kingston Works, Aluminum arzana, Call 
Vail: 284 School St W Hemsptead, N.Y Co. of Cs Ltd.. Kingston. Ont.. Cs Afncl- SUTTKUS, Hazen O. (A), Proj. Engr., A. Dale 
Calif ARO, ne u ahoma enn. au, - SUDDARTH, James (A), Flight Test Opera Armiunta anoga Par al 
3 Rickenbacker De Ene tions Engr., Boeing Airplane Co., Flight Test Jt A), Class 
plane STRINGAS, manuel Jj. (M), Kes “ngr., Center, Seattle, Wash. Mail: 6701 Carleton 57-9, Box 102, Camp Gary, San Marcos, Tex 
Aerodyn. Div., Res. Div., Curtiss-Wright Corp Ave.. Seattle 8. Wash. SUTTON, Fred B. (A), Aeronautical Research 
Clifton N.J Vail: 110 Beech St., Maywood SUER, Herbert *S. (M), Sr. Engr., Struc., N Scientist, Ames Aeronautical Lab., Moffett 
sTRINGHAM Ralph H., Jr. (A), Flutter & V Am. Aviation, Inc., Downey, Calif. Mail hee ape Mail: 221 W. Foresta Way, Menlo 
bration Engr., Douglas Acft. Co., Inc., El Se SULICH, Janusz S. (A), Ener., Chrysler C¢ SUTTON, George P. (M), Ch, Prelim. Des., 
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igeles York 71, > Tex. Mail: 4021 Clayton Rd. W.. Ft. Worth SUTTON, Matthew A. (M), Instr., Dept. of Aero, I 
igeles STRONG, Clinton S. (M), Pres., Technical De 16. Tex . : — Engrg., Ohio State U., Columbus, Ohio H 
sign & Development Co., Inc., 465 Naugatuck SUTTON, Richard C. (M), Engr., AGT Div., 
— Ave., Milford (Devon), Conn SULLIVAN, Daniel J. (A), Asst. Proj. Engr., Westinghouse Elec. Corp., Kansas City, Mo. i 
STRONG, Edward W. (M), 20 Intervale The Martin Co., Mail: 6304 E. 96th, Kansas City 34, Mo 
igtor Stony Brook, N.Y 945 Gleneagle Rd., Baltimore le, Nic = SUTTON, Robert J. (M), Asst. Ch., Materials & t 
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205 N. Florissant Rd., Florissant, Mo 5085, ‘ He He fice, od BuAer, Navy Dept W: ish., D. Cc 
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inger Chance Vought Acft., Inc., Dallas, Tex Vail: Marquardt Aircraft Co., Van Nuys, Calif ¢ 
alif SULLIVAN, Phillip J. (A), Math. Instr., Ga. Inst 
Mich sTROUGH, Robert I. (M), P&W Aeft. Div., of Tech., Atlanta, Ga. Mail: 251 10th St SWAISGOOD, F a R.(M). Sr. $ H 
Mich UAC, E. Hartford, Conn Mail: 55 Ledge N.W Bld 17. Apt 15 tlanta, Gz » fran (M), or. Supyr., struc 
hance _wood Dr., Glastonbury, Conn SULLIVAN, Boeing Airplane =o Seattle, Wash 
08 > Mail: 11225 S.E. 112 St., Renton, Wash 
Trenton, N. Carp, SWALLOW, Harold G. (A), Devel. Aerodyn. Des 
Acft STROUKOFF, Pvt. Michael, Jr. (A), Proj SULLIVAN, T. M. (M), West Coast Mgr., Fair 
Div Engr., Munitions Div., U.S. Army Chemical Div é Mai: 2024 E. Mitchell S5t., Arlington, Tex. 
4 child Eng. Div., Hollywood, Calif 
Vail Corps., Army Chemical Center, Md : BY SWAN, Maj. Frederic F., USAF (A), Stud., Air 
STROUKOFF Oleg ras tea Went Ree SULLIVAN, William J., Jr. (A), Res. Analyst, Comd. & Stafi School, Air University, Maxwell 4 
Co Raltimore Mail: Boeing Airplane Co., Renton Wash. Mail: AFB, Ala 
AN, O ven. Sales Mer., Acft., Dallas, Tex ail; 3950 S. Better, 
Joeing Engr Aviation & Ord. Div., T he Weatherhead Co., 29 Tex 
Perry STRUTHERS, John H. (M), Wind Tunnel Cleveland, Ohio = SWANGER, Jolin W. (M), Stress Technologist, 4 
Mgr., Convair Div. of Gen. Dynamics, San ee Paul T. (A), Engr “A, Douglas Fairchild Acft. Div., Hagerstown, Md Mail: { 
Engr Diego, Calif. Mail: 8464 Paseo Del Ocaso Acft. Co., Inc., Santa Monica, Calif Mt. Vernon Terr., Apt. 25, Waynesboro, Pa 
LaJolla, Calif SUMMERFIELD, Martin (AF), Prof. of Aero SWANSON, Alfred (M), Asst. Ch. Engrg ‘ 
naelan STRYKER, Carleton E. (AF), West Coast Rep Engrg., Princeton U., Princeton, N J Mail: Struc. Sect., Douglas Aircraft Co., Inc., Santa j 
« Spl. Energ. Proi ‘ th tg 82 College Rd., Princeton, N.J. Monica, Calif Mail: 550 Almar Ave., Pacific 
Spl. Engrg. Proj., Bendix, Bendix Prod. Div., 
South Bend, Ind. Mail: 1518 Thompson SUMMERS, Lowell P. (M), Asst. Prof., Dept. of Palisades, Calif 4 
Aero., Utah State U., Logan, Utah Mail: SWANSON, Robert S. (M), Hd., Tech. Support 
‘epub Ave., Glendale 1, Calif 193 E. 3rd S.. I Staff MSD ack ACH. { 
“he +. ord »., Logan, a otal, -ockheed Ac orp., an Nuys, 
SUMMERS, Maurice F. (M), South Country Calif. Mail: 17975 Archwood, Resedo, Calif 4 
Rd., Bayshore, N.Y. SWANSON, W. Milton (A), Asst. Prof., Aero q 
~ STUART ty Williara 34 (M), Res. Assoc SUMMERS, Pvt. Richard G., USA (A), Assigned Engrg., Case Inst. of Tech., 10900 Euclid Ave., i 
Ae to Douglas Aircraft R&D Gr., Nike Proj.-Sys Cleveland, Ohio. 
Ave Aero., Engrg. Center, U. of S. Calif., Los An- 5 i ‘ 
geles Calif. Mail: 3134 Hollypark Dr., Ingle tems Test Div., White Sands Proving Ground SWARD, Marvin R. (A), Sr. Engr., Des., N 
iviser, wood 4. Calif N.M. Mail: 1507 Boutz Rd., Las Cruces, Am Inc., Calif. Mail: 
td., 49 STUART, Joseph III (M), Staff Engr., Teck shh 6638 Belle Viste Wey, Hollywood 28, Call 
Hiller ‘ilcesen, Pele Ac, Cae Mell: SUMMERS, Robert A. (M), Proj. Engr., Allied SWARTZ, Jerry M. (M), Sect. Supvr., Airframe 
Hd Apt. 2, 1914 Cooley Ave., Palo Alto, Calif Res. Assoc., Inc., Boston, Mass Mail; 100 bn Hy — aes Lockheed Acft 
Ltd STUART, William C. (A), Sr. Struc. Engr., N Memorial Dr., Cambridge 42, Mass Orp., Van 
he: Aviston Tec. Los Calif SUMNER, Paul A. (M), Project Engr., Prelim Karl D. (M), Ch. R&D Engr., 
Mail: 13118 S. Van fein hon aan Calif Des., Prop. Div., Curtiss-Wright, Caldwell, Guided Msl. Div., Republic Aviation Corp, 
Pilot STUBES, Walter (M). Asst. to Exec. V-P. Air N.J. Mineola, N.Y. Mail: 39 Berwick St., Floral 
Dept Assoc., Inc., Teterboro, N Mail: 33 Moun- SUMRALL, C. W. (M), Gen. Supvr., Model Des. Par ; 
tainside Dr NY. & Model Shop, Northrop Acft., Inc., Haw wee 
ics th ne, Ce lif. Me l: 1021 A re E R 1 > 1 m Viation nc os Angeles all 
Test Engr., N. Am. Aviation, Haw- , N S ouis. Mo 
thorne, Calif. Mail: 13305 Doty Ave., Haw SUPPIES, Frank T. (A), Devel. Engr., Ramjet McDonnell Ac 
trols thorne. Calif : Div., Wright Aeronautical Div., Curtiss SWEENEY Ca t Edwin F USAF ( A) Pro 
Corp STUCKER, Harry T. (A), Aerophysics Gr. Engr., Wright Corp., Wood-Ridge, N.J. Mail: 36 Officer : Reng ‘101, McClellan AFB,’ Calif 
Palo Convair Div. of Gen. Dynamics Corp., Ft. Hurley Ave., Kingston, N.Y Mail: 3648 Karl Dr., North Highlands, Calif 
Worth, Tex. Mail: 4725 Trail Lake Dr., Ft SUPPIGER, Edward W. (M), Assoc. Prof. of SWEENEY, Hugh J. (A), 63 Chantn St sats 
Bal Tex U., Princeton, N.J gh J. (A), 63 aplin § ‘a 
alti UDER, Hans-Luzius (M), Tech. Dir. Acft » Richar (A), Assoc. Engr., Aerodyn 
Div., Flug- & FA Sect., Msl. Engrg., Douglas Acft. Co., Inc., Pow 
Switzerland. Mail: STAAD, St dridge Corp Los Angeles Calif 
Cali yall, Switzerland ichard U. (M), Pres., Aviquipo AY 
Calif STUDER, Vincent J. (A), Sr. Struc. Engr., Inc., Dowty Corp., New York, N.Y. Mail: 
Egrg Convair Ft. Worth, Tex. Mail: 3714 E SURBER ti bg rt White Plains, N.Y wick Rd., Balt. 21 Md 
Orchard St., Ft. Worth 5, Tex. ER, True Edwin (M), Sr. Engr., Aerodyn., é “Flo ISAF ; - 
» Mar STUDWELL, Robert E. (A), Fit. Res. Engr., N. Am. Aviation, Los Angeles, Calif. Mail 
Green Sikorsky Acft. Div., UAC, Bridgeport, Conn. 22124 Ybarra Rd., Woodland Hills, Calif >, OF 4y 
Mail: 800 Madison A Brid tc SURWILLO, Phillis (M) Denenes.. Rocheitee USAF, Pentagon, Wash. 25, D.C Mail: 3541 
adison Ave ridgepor onn (VE), “signer, »cheste N 
> GE STULEN, Foster B. (M), Asst Che Engr. (Analy Div American Mach. & Foundry Co., Roches shee. See hig N. Am 
ngr.-Analysis, Prop. Div., Curtiss ter, N.Y Aviation, Inc., Los Angeles 45, Calif. 
cting) _ a Caldwell, NJ Vail: 140 SUSAG, M. Philip (M), Asst. Proj. Engr., P&W SWEETSER, Converse W. (AF), Asst. Ch. of 
Cul STULEN. w PL, Boonton, N J Acft. Div., NAC, E. Hartford, Conn. Mail: Struc., Grumman Acft. Engrg. Corp., Beth 
-hattan Pr N, Frank L. (A), V-P—Acft. Engrg., 46 Adelaide Rd., Manchester, Conn page, L.I., N.Y Mail: 134 Maple Hill Rd., 
oo Div. Parsons Corp., Traverse City, Mich SUSSMAN, Harry (M), Telectro Industries Huntington, N.Y 
Pres. STUM 721 Sixth St., Traverse City, Mich Corp., 35-16 37 St., Long Island City, N.Y. SWEIDA, LaVern J. (A), Designer ‘‘A,’’ Douglas 
Al P, Ist Lt. John P., Jr., USAF (A), Asst. SUTHERLAND, F/L Alex. E., RCAF (M), Aircraft Co., Santa Monica, Calif Vail: 
ir of Material, Wurtsmith AFB, Oscoda, Deputy Proj. Officer, F-86 Sabre, Air Materiel 2901 Urban Ave., Santa Monica, Calif 
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SWETNAM, Robert L. (A), Design Engr., Con TARANTO, F. F. (A), Sr. Res. Engr., Res. Div TEASDALE, Arthur Robert, Jr. (M), Ch. of Re 
vair, Div. of Gen. Dynamics, Pomona, Calif Curtiss-Wright Corp Clifton, N.J Mail Temco Acft. Corp. & Engrg. Grad St a THO 
Mail: 1869 Wright St., Pomona, Calif 11 Bayview Ave., Coytesville P.O., N.J Southern Methodist Univ., Dallas, Tex. fo; aa 

SWIFT, John J. (A), Aerodynamicist, Douglas TARBELL, Kenneth D., Jr. (A), Fit. Test Engr 3925 Potomac Ave., Ft. Worth 7, Tex Mc 
Acft. Co., Inc., Tulsa, Okla. Mail: 10553 E Northrop Acft., Inc., Hawthorne, Calif TEDESCHI, James Richard (A), 4475 W. 50s THO 
5th, Tulsa 12, Okla TARBOX, Jack M. (M), Prelim. Design Engr Pl., Los Angeles 43, Calif as Sal 

SWIHART, John M. (AF), Aero. Res. Engr., Colonial Acft. Cor Sanford, Me Mail: 98 TEDESCHI, Louis J. (A), Stability & Cont; Mc 
Langley Aero. Lab., NACA, Langley Field, Main St., Springvale, Me Engr., WADC, Dayton, Ohio Vu ae THO 
Va Mail: 44 Cherry Acres Dr., Hampton TARBOX, William H A), Fit. Engr., TWA Willow Grove Ave., Dayton 9, Ohio Te: 
Va Chicago, Il Va 7045. Wash. St., Hinsdale TEEL, Lewis W. (M), Proj. Engr., Douglas Air AF 

SWISHER, Leon N. (M), Northwestern District Il craft Co., Long Beach, Calif. Mail: 3977 Bei 
Mgr., Sperry Gyroscope Co., Seattle, Wash TARGOFF, Walter P. (MM), Asst. Hd., Aeromech Village Rd., Long Beach 8, Calif ‘ed THO 
Mail: 7204 S.E. 27th St., Mercer Is., Wash Dept., Cornell Aer ib., Buffalo, N.Y Vail TEETER, G. H. (M), Tech. Dir., Military R&D Co 

SWITZER, John R. (A), Compressor Aerodyn 86 Mona Dr., Buf 26, N.Y Harvey Aluminum, Torrance, Calif , Ro 
Des. Engr., G-E Co., Evendale, Ohio. Mail: TARGOS, John A. (A), Assoc. Engr., Aerodyn TEETOR, Ralph R. (M), Pres., Perfect Circle THO 
5160 Mat Ave., Hamilton, Ohio Sect., Douglas Acft. Co., Inc., Long Beach Corp., Hagerstown, Ind. Mail: 300 W. Main NA 

SWOPE, Marion E. (A), Sr. Designer, Chance Calif Mail: 1761 Perch St., San Pedro, Calif Hagerstown, Ind ‘ bor 
Vought Acft., Inc., Dallas, Tex Mail: 3522 TATE, Roger E. (M taff Mbr., Sandia Corp TEICHMANN, Frederick K. (AF), Asst. Dean THO 
Maryland, Dallas 16, Tex Albuquerque, N.M Vail: 2421 Stevens Dr., Prof. of Aero. Engrg., College of Engr N - Co 

SWOPE, William A. (A), Instr., Engrg. Dwg. & N.E., Albuquerque, N.M York U., New York 53, N.Y 7 Di 
Mach. Des., U. of Colorado, Boulder, Colo TATE, Stanley E \ Assoc. Engr., Cornell Aero TEICHMANN, Selma Caroline M 630 1 THO 
Vail: 972 Broadway, Boulder, Colo Lab har alo, N.Y Vail: 1526 Ramapo Way Mesa Dr “eB Park. Calif er wy La tie: 

SYDDALL, Wm. H. (A), 367 High St., N., Manor Scotch Plains, N.J TG THO 
Park, London, E. 12, England TATHAM, Norman J (M), Asst. Ch. Des. Engr roductior En 

SYLVANDER, Roy C. (AF), 162 Linden St., Douglas Acft. Co., Long Beach, Calif. Mail TELLEP, Daniel M. (A). Scientist’ M. Mi 
Ridgewood, N.J 12055 S. Horley Downey, Calif Palo if D, Lock THO 

SYMINGTON, William Wallace, Jr. (AF) TATRO, Robert E. (A), Sr. Propulsion Engr TELLES. Sanford (A). Prige Sten De 
Op. Megr., Sp. Proj., The Martin Co., Balti C onvair Div. of Ge n. Dynamics orp Ft Re dal Eng Inc 
more 3, Md Mail; 6 Coniston Rd., Rider M Valencia Ct Ft Meal B ‘27 St Dock N 4 
wood 4, Md orth 10, tex . TEMPLET Robert 

SZABO, John A. (A), Syst. Engr., Stromberg TAUBMAN,S. (A Pre Natl. Shower Mfg. Co., Bag. Ae 
Carlson Co., Rochester, N.Y. Mail: 2538 Wrens Ave., Mail: 26803 Dapplegray Lane, Rollin Hills 
Clover Rd., Rochester 18, N.Y ) | Calif 

SZABO, John R. (A), Jr. Engr., Stroukoff Acft US » Peter ¢ LB Asst Dir , Res., he TENG, Lee C. (A), Assoc. PI ; \ THO 
Corp., W. Trenton, N.J. Mail: 21 Second St., Mail N pee lysicist rgonne 
‘ores d., Box 109, Bradfordwoods, Pa Né nt, 

TAVETIAN,’ Hurant (A), Aviation “Maint TEREE, Baboo Ram (AF), Mgr. of Engrg. THO 
Calif. Eastern Aviation, Oakland, Calif Mail: Specialist CAA _ La Guardia Field N y Mfg., Greer Hydraulics, Inc. Jamai i, NY Pr 
18 S. Idaho St., San Mateo, Calif Mat! Alrad ( yardens 15, Madison St., Port M ail: 141 84th Rd., Jamaica 35, N.Y Lo 

SZLENKIER, T. K. (M), Lockheed Acft. Corp., W ashington N Y. TERESHKOW, Henry (M), Proj. Engr., Res W: 

; Dept. 72-07, Marietta, Ga. TAWNEY, Gc. &. I Pres., Penn-East Engrg & Advanced Devel. Div., Avco Mfg. Cory THO 

SZNYCER, Bernard W. (M), Pres. & Ch. Engr., Corp., Kutztown Pa ; Lawrence, Mass. Mail: 6 Hunting Lane In: 
Omega Acft. Corp., New York, N.Y Mail: TAYLOR, C. Fayette (I Prof of Automotive Lynnfield, Mass 14 
66 W. 55 St., New York 19, N.Y Engrg., M.1.T.. Cambridge 39, Mass TERRY, Cdr. John H., USN (M), Asst. to THO 

SZUKALSKI, David J. (A), Dynamic Devel TAYLOR, David W. (A), Fit. Engr., Am. Airlines Ch., Acft. Proj. Sect., Acft. Reactors Br G 
Engr., McDonnell Acft. Corp., St. Louis, Mo Inc., New York, N.Y Vail: 1514 Briarwood USAEC, BuAer, Navy Dept., Wash., D.C He 
Mail: 766 Canterbury Rd., Apt. D., University lane, Irving, Tes Mail: 641 Ripley St., Alexandria, Va THC 
City 24, Mo en! eee S. (F), Prof. of Acft. Eng TERRY, William B., Jr. (M), Pres., Hudson Valle one 

AF). Ass I , Cambridge Ma Acft. Co., Middletown, N.Y 1 »O 

— Trinity College, Cambridge, England Vail: Ca 

craft Co., Ltd., Christchurch, Hants, England F: ‘eld. H TETLEY, Wilfred H. (M), Dir. of Engrg. Air 
Mail: ‘‘Yanita,’’ East Cliff Way, Christchurch armfielc Material Force, European Area, AMC, APO 
Hants, England can Gn George Stanley (M), Rolls Royce Rep 633, New York, N.Y = 
at Westinghouse AG Div.. Rolls-Royce TEUBNER, Col. Harold C., USA F (M), Guidance THC 

ltd.. Derby. En d Mail: Westinghouse & Control Div., Hq. ARDC, Baltimore 3 Ri 

T Rox 288. Kansas City. Mo Md Mat: 17 Eastern Ave., Annapolis, Md THC 

TAYLOR, George William (M), Megr., Customer 500 Fifth Ave., Suit Ac 

TABATCHNIK, Joshua (M), Sr. Engr., Otis Liaison, Transp D Boeing Airplane Co THACKABERRY ol 
Elevator Co., New York 1, N.Y Mail: 1130 Renton, ‘Wash Detail Des Dept Aerophysics D: vel. ¢ THC 
Brighton Beach Ave., Brooklyn 35, N.Y Bellevue, Wash : . P.O. Box 689 Santa Barbara, Calif AY 

TACKETT, James B. (M), Des. Engr., N. Am TAYLOR, H. W. (M Engr., G-E Co., Johnson THARRATT George (An). Pxlim D ae Fr 
Aviation, Inc., Los Angeles 45, Calif. Mail City, N.Y “A”? Douglas Acit. Co., Inc.. Santa Monice THC 
2208 Navy St., Santa Monica, Calif TAYLOR, Harlan D. (M), Hd. Aerodynamics Calif Vail: 4460 Libbit Ave., Encino, Calif re 

TAFE, Harvey C. (AF), Dir. of Military Relations, Sect., Res. Dept., UAC, East Hartford, Conn THAW, Russell W. (M). Military Sal sae >t 
Convair Div., Gen. Dynamics Corp., San Mail: 39 Harlan St lanchester, Conn Douglas Act. Go. tuc Santa Monica. ¢ alif TH 
Diego, Calif Mail: 144 .N. Bristol, Los Angeles TAYLOR, J. Edward 1). Mer.. Staff Res.. New Mail: 654 Walther Way. Los Angeles 49. Calif U! 
19, Calif Devices Dept Fhompson Products, Ine THAYER, William Paul (AF), V-P~ Sales & Y 

TAGLIAFERRI, Giovanni (M), Ispettore Sup Cleveland, Ohio Sve., Chance Vought Acft., Inc P.O. Box TH 
eriore, Ch., Intl Ofe. (U.C.I.), Registro TAYLOR, James Lee (M), Ch. Gr. Engr., Wpn 5907, Dallas, Tex T 
Aeronautico Italiano, Piazza della Pilotta 3, Syst. Analysi Northrop Acft Inc., Haw THEISS, Edward C. (A), Ch. Environmenta . 
Roma, Italy thorne, Calif 1938 Lees Ave., Long irectorate 

TAIGMAN, Leonard (A), Asst. Contracts Mgr., Beach 15, Calif 165 
The Martin Co., Denver, Colo TAYLOR, James P A Aerodyn Engr Rosemont Blvd Dayton 10, Ohio B 

TAILLON, Norman V. (A), Aero. Res. Engr., Convair, Pomona, ¢ f. Mail; 342 KE. Kingsley THELANDER John “a (M) A erodynamicist 
NACA, Edwards, Calif Pomona, Calif Dou tlas Acft Co., Inc., Long Beach, Calif THC 

TAJIRIAN, George (M), Engr., The Martin Co., TAYLOR, John (M Research Engr Rolls Vail. 3039 Ostrom Ave Lone Beach 8. Calif ? 
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ANNOUNCING ANOTHER 


RD ACHIEVEMENT 


New Electric Motor Driven 
Hydraulic POWER PACKAGE 
For Guided Missiles 


ADEL has long been engaged in power unit research and 
development programs for guided missiles and piloted 
supersonic aircraft. This has resulted in the production of 
small, lightweight, reliable and self-contained auxiliary 
POWER PACKAGES. 


POWERFUL SMALL * COMPACT RELIABLE 
LIGHTWEIGHT * SUPERIOR PERFORMANCE 


These power units permit wide latitude in systems design. 
Developed, qualified and produced to meet or exceed 
exacting specifications. 


formanSelpnd environmental testing facilities required 
for ever higher product quality. 


REMEMBER ...ADEL can design, develop and 
manufacture other airborne components to meet your 
requirements. Investigate the complete ADEL 
facilities for qualification testing which can contribute 
greatly to accelerate the progress of your 
engineering development projects. 


PRECISION 
PRODUCTS 


A DIVISION OF GENERAL METALS CORPORATION 


BURBANK, CALIFORNIA ¢ HUNTINGTON, WEST VIRGINIA 
DISTRICT OFFICES: MINEOLA « DAYTON ¢ WICHITA *¢ DALLAS « TORONTO 
ADEL designs and manufactures aircraft products in the following major categories: 


Engine 
Accessories 


As, ill! 


Hi-Temp Manual & 
Solenoid Operated Valves 


Hydraulic & Pneumatic 
Control Equipment 


Electric Motor Driven 
Hydraulic Power Packages 


Anti-Icing, Heater & 
Fuel System Equipment 


4 
4 
ite 
| 
sst 
Test se | 
| hy | 
in Concept and development, envelope incorporates 
AE | |) electric motor, hydraulic pump, valves and reservoir, all 
ae big “Manufactured in our own plant. Proven through special- 
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Convair USAF B-58 “Hustler,” spectacular in 
appearance and performance, is the world’s fastest 
bomber. Faster-than-sound, it operates at altitudes 
above 50,000 feet and has tremendous capabilities 
for the fast-changing air power concepts. 

One of the important, complex major sub-systems 
incorporated in this great bomber is the long, bogie 
landing gear, designed to provide ground clearance 
for the external pod which carries the Hustler's 


“Sunday Punch.’ 

MENASCO was chosen to design and fabricate this 
special landing gear system which combines the most 
effective combination and application of both alu- 
minum and high heat-treat steel for lighter weight, 
strength and compactness. Such processes as hard 
chrome plating of aluminum and Menasco’s exclu- 
sive Uniwelding are used to assure built-in quality 
and dependability. 


first in development, quality, delivery and service. 


menasco manufacturing company 
BURBANK, CALIFORNIA + FORT WORTH, TEXAS 
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CLASSIFIED LIST 


The entries appearing in the Alphabetical List are rearranged in this section to give the 


membership of the Institute of the Aeronautical Sciences by affiliation. 


The Classified List 


will not account for members whose affiliations are not given in the Alphabetical List. Affili- 
ations are listed alphabetically under the following major divisions: Affiliations, General 
(p. 329); Consultants, Independents (p. 388); and Foreign Governments, State and Munici- 


pal Governments, and U.S. Government (p. 390). 


Corporate Member Representative. 
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Foster, Harry E., Proj. Engr. 
Smith, Joseph A., Asst Proj. Engr 


Nuclear Energy Products Division 


Hawkins, William M., Jr., Mgr., R&D 


Acme Engineering & Construction 
Company 


Readey, John M., Ch. Engr. 


Acme-Harding Glass, Inc. 


Harding, Wayne E Jr., Pres 


Adams-Rite Manufacturing 
Company 


“ramms, Vaughn, Sales Engr 
Grizzard , Donnell, Chief Engr 


Adel Precision Products 
Corporation 


Muscha, Myron F., Des. Engr 


Aer, Inc. 


Morgan, Antony J. A., Pres. & Dir. of Res 


Aero Controls Ltd. 


Bage, Arthur Andrew, Ch. Designer 
Ilsley, John Stuart, Tech. Rep 


Aero Design & Engineering 
Company 


Pew, George T., Chm., Bd. of Dir 

Simmons, John H., Jr., Asst. Ch 
Engrg 

Smith, T. R., V-P 


Production 


Aero Electronics Company 


Maximoff, Boris S., Ch. Engr. 


Aero Engineering Company 


Schoonover, Thomas H., Br. Mgr 


Aero Mechanical School 


Dale, Robert B., Instr. & Cons 


Aero Medical Association 


Bauer, Louis Hopewell, M.D., Editor-in-Chief 
Emeritus, Journal of Aviation Medicine 


Aero Medical Products, Inc. 


Russell, Allan M., Pres 


Aero Publishers, Inc. 


Gentle, Ernest J., Pres 


Aero Research Ltd. 
Catchpole, Eric John, Mgr., Bonded Struc. Div 
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An asterisk before a name denotes a 


Aero Service Corporation 


Davis, Edgar Stewart 
Whitlock, Allen, Asst. Mgr., Flt. Op. 


Aero Supply Manufacturing 
Company, Inc. 


Pain, Edwin F., V-P—Sales & Engrg 


Aerobel 


Cels, Andre M., Mgr. 


Aeroflex Research 


Zajic, Jerome C., Proj. Engr. 


Aeroguild, Inc. 


Majneri, Ludwig A., Pres. & Ch. Engr. 


Aerojet-General Corporation 


Azusa, Calif. 


Armstrong, Aikman Jr., Ch. Staff & Admin. 
Engr., Nuclear Proj. Dept 

Baird, John, Sr. Engr 

Brower, Jack M., Des. Engr. ‘‘A"’ 

Cowen, John B., Exec. Asst. to V-P--Mfg 

Cox, William T., Sr. Tech. Specialist, Solid Eng. 
& Chem. Div 

Datner, Paul P., Prine. Engr 

David, Dan, Design Engr 

Demuth, Orin J., Asst. Sr. Engr., Gas Dynamics 
Sect., Liquid Engrg. Div 

Dodge, Charles H., Proj. Engr 

Fehr, Thomas W., Asst. Sr. Engr., Test & Field 
Sve. Div 

Geimer, Robert G., Des. Engr., Liquid Eng. Div. 

Gordon, Robert, Tech. Specialist 

Gore, William Lee, Dir. of Sales 

Green, Leon, Jr., Princ. Engr., Liquid Eng. Div. 

Heckel, Jack Louis, Admin. Asst. to Proj. Engr., 
Vanguard Proj 

Hirsch, Robert L., Asst. Mgr., Wash. Ofc 

Hosier, C. W., Jr., Asst. Dir. of Sales 

House, William C., Ch. Engr., Liquid Eng. Div. 

Ivey, Harold K., Field Rep. 

Kauffman, Wm. M., Tech. Specialist, Avionics 


Dir. of Res. & Planning, Liquid Eng. 


I ongyear, Alfred B., Tech. Rep., Dayton Ofc. 

Machlanski, S., Hd., Controls Dept., Liquid Eng. 
Div 

Maletz, Michael, Tech. Specialist 

Masterson, Robert B., Jr., Engrg. Rep. 

Merboth, Warren J., District Mgr. 
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Myers, Harry S., Jr., 
Liquid Eng. Div. 

Pearsall, Earle S., Staff Engr., 
Machinery 

Rogers, William L., Asst. Gen. Mgr 

Ross, Chandler C., Mgr., Liquid Eng. Div 

Rowe, James Russell, Planning Sect., 
Eng. Div. 

*Rude, A. H., Executive V-P 

Savage, Edgar E., Asst. Proj. Enge 

Shapiro, Joseph, Sr. Des. Engr. & Hyd. Manifold 
Specialist Struc. Plastics Dept 

Shields, G. R., Sales Mgr., Liquid Eng. Div 

Stinnett, Wayne D., Proj. Engr 

VanOrnum, D. M., Northwest Dist. Mer 

Waidelich, Jack P., Thermodyn. Engr 

Waldo, Robert D., Sr. Engr. 

Warfel, John S., Mgr., Avionics Div 

Whipple, G. Graham, Asst. Megr., 


Acting Ch. Staff Enegr., 


Rotating 


Liquid 


Liquid Eng. 


Div 
Winnard, Walter H., Jr., Dist. Mgr 
Zisch, William E., V-P & Gen. Mer 


Sacramento, Calif. 


Altseimer, John H., Asst. Sr. Engr 

Chott, George, Devel. Engr 

Corbin, Edwin M., Tech. Specialist, SRP, Res 
Dept 

Drinkwater, Wm. Dale, Tech. Specialist 

Eales, Edward P., Sr. Engr 

Kluger, Paul, Des. Engr. ‘‘A’ 

Lothrop, G. William, Asst. Princ. Engr 

Lutton, Lyle, Mgr. Plans & Programming Diy 
Liquid Rocket Plant 

Todd, James P, Devel. Engr., 
Plant 

Vanaman, Arthur W., Mbr., Tech. Advisory Bd 


Liquid Rocket 


Aerolab Development Company 
Benun, David, Engr “ 

*Crofut, Edward G., Pres. & Dir. of Engrg 
Aeronautical Development 


Cairns, Edmund B., Owner 


Aeronautical Purchasing 
Horchler, Bennett H., Publishing Dir 
Perkins, Arthur W., Assoc. Editor 


Aeronautical Research Associates 
of Princeton 


Donaldson. Coleman duP., Conus. Engr 


Aeronautical Research & Design 
Ltd. 


Latimer-Needham, Cecil Hugh, Dir 


Aeronautical Research 
Foundation 


Eastman, Samuel Ewer, Dir. of Tech. Staff 
Weiss, Gus W., Jr., Res. Asst 


The Aeronautical Research 
Institute of Sweden 
(Flygtekniska Forsoksanstalten) 


Berndt, Sune B., Sr. Res. Scientist, Aerodynamics 

Gudmundson, Sven Erik, Hd., High Speed Wind 
Tunnel Sect 

Landahl, Marten T., Sr. Res. Scientist 

Lundberg, Bo Klas Oskar, Dir 

Noton, Bryan Rex, Sr. Sci. Officer 


Aeronautical Research 
Laboratory 


David, Frederick William, Supt., Aerodyn. Div. 


Aeronautical Services Ltd. 


Roy, Kiran Kumar, Managing Dir. 


Aeronautical University 


Burroughs, Kenneth L., Pres. 
Churbuck, Lewis M., Chm. of Bd 
Stott, Alfred F., Dean of Engrg. 
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Aeronca Manufacturing 
Corporation 


Baltimore, Md. 


Davey, Jack P., Sales Mgr., Ind. Res. Lab 


Middletown, Ohio 

Gantt, Benjamin K., Sr. Designer 

Hermes, Raymond F., V-P-—Proj. 
Houghton, A. W., Proj. Des. Engr 
Klein, Edward C., Ch 
*Linzie, Jack, Asst. to the Pres 

Page, George A., Jr., V-P—-Res. & Engrg 
Raiche, Louis G., Factory Mgr 

Scherer, P. H., Western Rep 


Aeronutronic Systems, Inc. 
Charyk, Joseph Vincent, Dir., Aero. Lab 
Denison, M. Richard, Staff Mbr 

Duberg, John Edward, Dir. Aeromech 
*Grant, C. G., Manager-Contracts 

Grigsby, Carl E., Staff Mbr., Aerodyn. Dept 
Kavanau, L.. | Hd., Aerodyn. Dept 
Kolehmainen, Leo, Des. Engr 

Neustein, Joseph, Hd lurbomachinery Sect 
Scesa, Steve, Thermodynamicist 

Waltz, Donald M., Aerodyn. Staff, Aero. Lab 
Ward, Edward A., Staff Mbr 


Aeroprojects, Inc. 


Jones, J. Byron, Pre © Dir. of Res 


Aeroquip Corporation 


Hollerith, Charles, V-P & Dir 
*Hurst, Peter F., Pre 


General Logistics 


Bazett, Edward M ation Sales Engr 
Rutherford, Whitley John, Aero. Sales Mer 


Marman Division 


Goodwin, Jame Field Liaison Engr 
Houghton, Howard D., Cons 


Aerovias Venezolanas, S.A. 
(Avensa) 


Lanz, Albert J., Supt., Maint 


Agawam Aircraft Products, Inc. 


*Loening, Albert, Pre & Gen. Mer 


Agricultural & Mechanical 
College of Texas 


Leutzinger, Rudolph Assoc. Prof 


Air Associates, Inc. (See Electronic 
Communications, Inc.) 


Air Carrier Service Corporation 


Brinckerhoff, Wm. W., Pres 
Carnicero, Jorge, Chm. of the Bd 


Air Craft Marine Engineering 
Company 


Berns, Robert M., Ch. Engr 
Hardy, Maurice M., Des. Engr. 


Air Facts 


Collins, Leighton, Editor 


Air Force Aid Society 


Davidson, Howard ( Dir 
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Air India International 


Michael, F. A., Engr.-in-Charge, PP Build-up & 
Prop. Sect 


Air Line Pilots Association 


Eck, Carl F., Engrg. Rep. 
Linnert, Theodore G., Hd., Engrg. & 


Air Safety 
Dept 


Air Logistics Corporation 


Garnett, Bernarr J., Ch. Designer 
Quillin, Clarence W., Jr., Engr 
Scehirtzinger, J. F., Pres. 

Schutt, William D., Des. Engr. 


Air Survey Company of India 
(Private) Ltd. 


Roy, Kiran Kumar, Mgg. Dir 


Air Transportation 
Association of America 
Arnold, Milton W., V-P—Op. & Engrs 


Talmage, Donald B., Asst. Dir., Engrg 
Weihe, Vernon [., Air Traffic Control Syst. Engr 


Air Transportation 


Budd, John F., Publisher 


Airborne Accessories 
Corporation 


*Rhodes, W. Cortlyn, Pres 


Airborne Instruments Laboratory, 
Inc. 


Godfrey, Edward R., Dir. of Sales 
Margosian, John Walter, Engr. 


Aircraft 


Stevens, James Hay, European Tech. Editor 


Aircraft Armaments, Inc. 


Buchman, Walter H., Jr., Des. Engr 
Hirsch, Richard A., Ch. Struc. Engr 
Jacobson, Joel M., V-P & Gen. Mgr 
Kahn, Marvin J., Asst. Dir. of Engrg 
Sanford, Richard W., Dir. of Engrg 
Wentling, Lee G., Jr., Sr. Des. Engr 
Zouck, Robert L., Asst. Ch. Ord. Engr 


Aircraft Engines of the World 


Wilkinson, Paul H., Editor & Publisher 


Aircraft Industries Association 


Geuting, Joseph T., Jr., Mgr., Utility Airplane 
Council 

Hotchkiss, Henry G., Gen. Counsel 

Moran, Herbert Dana, Staff Mbr., 

Phillips, Maj. Gen. James F., 
Staff Asst 

Webb, Capt. Leland D., USN 
Western Regional Mgr 


h. Svc 


rec 
USAI Ret 
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Aircraft Magazine 


Halford, Robert G., Editor 


Aircraft Owners & Pilots 
Association 


Karant, Max, V-P 
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Aircraft Products (Pvt.) Ltd. 


Brown, Robert, Mgg. Dir. 


Aircraft Radio Corporation 


Hull, Lewis M., Chm., Bd of Dir. 
*Parker, A. W., Jr., V-P 


Aircraft Research Association, 
Ltd. 


Hills, Ronald, Ch. Exec. 


Aircraft Services & Export Ltd. 


Latimer-Needham, Cecil Hugh, Dir 


Aircraft Supply Company 


Vierling, B. J., Partner 


Aircraft Technical Service, Inc. 


Snow, Floyd E., Pres. & Ch. Engr. 


The Airscrew Company & 
Jicewood Ltd. 


Lynam, Frank Charles, Dir. & Gen. Mgr 


Alabama Polytechnic Institute 


Martin, Fred William, Prof., Aero. Engrg 
Pitts, Robert G., Hd. & Prof., Aero. Engrg. Dept 


Alad Aluminum Ladder 
Corporation 


Hughes, George W., V-P & Ch. Engr. 


Aladdin Electronics, Division of 
Aladdin Industries, Inc. 


Freel, Chas. L., West Coast Mgr 


Vern E. Alden Company 


Kole, George J., Struc. Engr. 


Alexander & Alexander, Inc. 


Piersol, Rodney E., V-P 


All American Engineering 
Company 


Blackman, Martin S., Proj. Engr 
Cotton, Robert B., V-P 


Doolittle, Donald B., V-P—-Engrg. & Production, 


Dir. 
Goskowski, Raymond J., Proj. Engr 
Green, Howard S., Proj. Dir., Aero & Hydro Gr 
Highley, Frank M., Jr., Ch. of Stress 
Hittner, Alvin, Sr. Stress Engr. 
Janney, Raymond B., II, Ch. Engr 
Nissley, Wm J., Jr., Engr 


Salvadori, Bruno J., Asst. to V-P, Ch. Prelim. 


Des. 
Wardle, Meredith C., Staff Engr 
Weatherly, Lloyd H., Jr., Asst. to V-P 


All-Steel Equipment, Inc. 


Grube, Karl P., Pres 


Allard Instrument Corporation 


Skrobisch, Alfred, Pres. 


Allen Aircraft Products, Inc. 


Mann Neil W., Pres. 


Allied Chemical & Dye 
Corporation 


Bigelow, Maurice H., Tech. Dir., Barrett Div. 


Allied Research Associates, Inc. 
Fink, Daniel J., Ch. Proj. Engr 
Golden, Lawrence E., Res. Engr 
Goodman, Theodore R., Sr. Engr 
Grady, L. P 

*Kelley, Joseph, Jr., V-P 

Knodel, David C., Sr. Engr 
Krasnoff, E. L., Res. Aero. Engr 
Levy, Lawrence, Pres. 

Smiley, Robert F., Sr. Engr. 
Smith, John A., Proj. Engr. 
Summers, Robert A., Proj. Engr 
Vrablik, George R., Res. Engr. 
Whitten, Robert P., Res. Engr 


Allis-Chalmers Manufacturing 
Company 
Claude, Robert E., Application Engr 


*Emmert, H. D., Engr. in Charge, Steam Turbine 
Devel. 


Allmetal Screw Products 
Company, Inc. 


Forman, George R., Plant Supt 


Allstates Design & Development 
Company, Inc. 


Finamore, Odilio B., Cincinnati Div. Mgr 


Almay Research & Testing 
Company 


Brenner, Harry S., Pres. 


Altair, Inc. 


Mancusi, J. J., Jr., Pres. 


Altoscan Company 


Colcord, William H., V-P & Treas 


Aluminum Company of America 


Welty, G. D., Chm., Tech. Committee 


Cleveland, Ohio 

Faulkner, J. F., Hd., Acft. Sect. 

Favre, Albert E., Ch. Prod. Engr., Forging Div 
Mathers, William D., Asst. Mgr., Forging Sales 
Woodward, William C., Mgr., Forging Sales 


New Kensington, Pa. 

Hartmann, E. C., Asst. Dir. of Res 

Hill, Harry N., Ch., Engrg. Des. Div., Alcoa 
Res. Labs. 

*Thornton, Kirby F., Asst. Mgr., Sales Devel 
div. 

Miscellaneous 

Gadbery, Earl L., Sales Engr., Jackson, Mich 


Hartje, Walter P., Sales Engr., Seattle, Wash 
Renner, William B., Sales Engr., New York, N.Y. 


Aluminum Company of Canada, 
Ltd. 


Suchoversky, Thor, Hd., Methods & Procedures 
Dept., Kingston Works 


American Aerophysics 
Corporation 


De Cell, Roy William, Struc. Engr. 
Hall, Carl E., Chm. of Bd. & V-P—Engrg. 
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American Aerophysics 
Development Corporation 


Anderson, James E., Dynamics Engr 


American Airlines, Inc. 


Beard, Myron Gould, Asst. V-P—Equip. Res 
*Littlewood, William, V-P—Equip. Res 
Mosier, Orval M., Sr. V-P—Op. 

Smith, C. R., Pres. 


New York, N. Y. 


Brink, Glenn H., Capt. 

Brown, George G., Supvr., Inst. Elec. Maint 
Cline, James A., Pilot 

Harris, Thomas J., Dir., Freight Sales 

Kolk, Franklin W., R&D Engr. 

Little, David S., Supt., Airway Aids & Electronics 
Mason, E. Gilbert, Dir. of Ind. Des 

Taylor, David W., Fit. Engr. 


Renton, Wash. 


Katt, Gerald T., Field Sve. Engr 
North, David A., Sr. Engrg. Rep 
Raiguel, Edward H., Dir., Acft. Devel., BAC 


Tulsa, Okla. 


Buery, Joseph F., Jr., Engr 

Curry, Robert C., Mgr.—Acft. Struc. Engrg 
Diemer, Ewald R., Sr. Engr., Air Syst 
Farrah, Jere Tiffin, Mgr., PP & Accessory Ovhl. 
Hannan, William P., Mgr., Air Syst. Engrg 
Harris, Thomas Joseph, Dir., PP Engrg. 
Lawrence, William Camp, Asst. V-P-—Engrg 
Madayag, Angel F., Engr 

McLean, George D., Mgr., Op. Engrg 
Spearman, William E., Dir., Maint. & Engrg 
Wall, Marvin R., Specialist, PP Devel 
Whitlock, Jean R., Mgr., Electronics & Radar 


Miscellaneous 

Hall, William H., Dir., Acft. Devel., Burbank, 
sali 

Kent, Harry Stanley, First Officer, Fort Worth, 
Tex 


American Aviation Publications, 
Inc. 


Beller, William, Engrg. Editor 
Murphy, Joseph S., Tech. Editor 
Parrish, Wayne W., Pres. & Publisher 
Stevens, James Hay, London Editor 


American Bosch Arma 
Corporation 


Cooper, Laurance H., Mgr., Military Prod., Los 
Angeles 

Neville, Leslie E., Corporate Dir., Public Rela- 
tions & Advertising 

Sommer, Arthur V., Mgr., Engrg. Dept., Chicago 


American Bosch Division 
Stark, W. Thomas, Megr., Spl. Prod 


Arma Division 


Davy, Samuel Jackson, Asst. Ch. Engr., Proj. 
Engrg. Dept 

Feldman, Jerome, Engr., Reliability Admin 

Foss, Clifton T., V-P & Div. Mgr 

Gittens, E. D., V-P & Ch. Engr. 

*Guterman, Frederick H., Asst. V-P--Programs 
Planning & Customer Relations 

Halperin, Eugene, Sr. Engr 

Hauser, George H., Jr., Engr. 

House, Raymond Nelson, Jr., Sr. Engr 

Rohner, Gerrit J., Exec. Asst. to V-P-—Engrg. 

Shatunoff, Stanley, Sr. Engr., Advanced Engrg. 
Studies Dept. 

Slattery, Theodore B., Asst. Hd., Syst. Engrg. 
Dept 

Walz, Louis E., Jr., Mgr., Ind. Sales 


American Fixture, Inc. 


Lief, Milton, V-P—Mfg. 


American Flight Strips 
Association 


Hank, Col. S. S., Trustee 
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American Helicopter 


Droutzkoy, Alexis, Editor & Publisher 


American Helicopter Society 


Lounsbury, Harry M., Exec. Secy 


American Machine & Foundry 
Company 


de Carolis, Philip J., Aero. Eng. & Ind. Designer, 
Tech. Svc., Greenwich, Conn 

Hallinan, Kenneth F., Dir., Military Relations, 
Alexandria, Va 

Jaros, Zygmunt, Op. Megr., Brooklyn (N.Y.) 
Engrg. Lab 

Mammola, Anthony, Designer, Greenwich, Conn 

Stahlhuth, Paul H., Proj. Engr., Turbo Div 

Surwillo, Phillis, Designer, Rochester, N.Y 

Westphal, H. Frederick, Liaison Engr., Turbo 
div. 

American Management 

Association 


Marvin, Philip, Div. Mgr., R&D 


American Meteorological Society 


Spengler, Kenneth C., Exec. Secy 


American Motors Corporation 
Kochevar, Joseph D., Stress Analyst, Spl. Prod. 


Little, Dwight T., Stress Analyst, Spl. Prod. Div 


American Non-Gran Bronze 
Company 


*Van Bibber, Arthur E., Pres 


American Petrol Institute 


Lothrop, E. Earl, Mgr., Aviation Div. 


American Power Jet Company, 
Inc. 


Ciccotti, James M., Proj. Engr 


American Research & 
Manufacturing Corporation 


Goda, Herbert L., Pres 


American Rocket Society 


McLaughlin, George F 


, Editorial Contributor, 
Jet Propulsion 


The American Society of 
Mechanical Engineers 


Davies, Clarence E., Secy. 


American Time Products, Inc. 


Wright, Stephen C., Ch. Mech. Engr. 


AMP, Inc. 


Miller, Raymond J., Asst. Sales Mgr., Acft. Div 


Amphenol Electronics 
Corporation 


*Schmitt, Arthur J., Pres 
Stasch, Arthur A., Proj. Engr 


.. Hermetic Seal 
Div. 
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Anderson, Greenwood & 
Company 


*Anderson, Ben M., Pres 

Beckmann, Herbert, Asst. Engr 
Brickman, Eugene |! Des. Engr 
Ligh, J. Yen, Sr. Engr 

Presnal, A. L., Asst. Ch. Engr 
Slaughter, Lom Ir V-P —-Engrg 


K. M. Anderson, Inc. 


Horton, Claude, Tre 


Anderson-Nichols & Company 


Schliemann, J. B Partner 


E. F. Andrews Laboratories 


Andrews, E. I Owner & Dir. of Engrg 


Anelex Corporation 


House, Frank R V-P-—-Engrg 


Applied Electro Mechanics, Inc. 


Banks, Charles Robinson, Pres. 


Applied Psychology Corporation 


Sleight, Robert B Pre 


Applied Research, Inc. 


Leite, Richard J., Sr. Engr 


Arabian American Oil Company 


Gilmer, G. Walker, ILI, Aviation Div. Engr 


Archbold Expeditions 


Archbold, Richar 


Arde Associates 


Anker, Carl I r. Stress Engr 
Nankey, Ralph W Dynamicist 
Peitzer, Herbert | Mer., Engrg. Div 
FSage, C. G., Pre 


Argall & Associates 


Argall, Frank 


Arizona State College 


Thompson I 


n of Engrs 


Armco Stee! Corporation 


Wolford, Don I Library 


Armour Research Foundation 
of the Illinois Institute of 
Technology 


Altman, Samuel P r. Scientist 

Islinger, Joseph I Engr., Materials Engr 
Sect 

Iwanski, Edmund ¢ Res. Asst 

Ritter, Alfred Acrophysics Sect 

Segal, Marshall M oc. Res. Engr 

Turetzky, Arthur A Assoc. Res. Engr 


George S. Armstrong & 
Company, Inc. 


Armstrong, Geors Pre 
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Armstrong Patents Company, 
Ltd. 


Armstrong, William, Chm. & Managing Dir 


Sir W. G. Armstrong Whitworth 
Aircraft, Ltd. 

Hilton, W. F., Ch. Aerodynamicist 

Keen, Edward Dixie, Ch. Designer 

Stratford, Alan H., Civil Acft. Adviser 

The Arnold Engineering Company 


Friend, Halton H., Asst. to Pres 


Arnolt Corporation 


Doyle, Joseph A., V-P & Dir., Aero. Diy 


Arnoux Corporation 


Booth, Richard B., Field Engr 


Clune, James G., Instrumentation Engr, Syst 
Div 
Harold, Karl F., Sr. Designer 


Aro Equipment Corporation 


Coburn, James M., Cons 
Padden, Norman W., Sales Engr., Northeast 


ARO, Inc. 


Brown, St. George Ambler, Mer Ramjet Br 
ETF, AEDC 


Delano, James B., Mgr., Propulsion Br., Propu 
sion Wind Tunnels 

Dietz, Robert O., Jr., Mgr., Engrg. Devel. Gr 
Ofe. of Dir. of Engrg 

Donaldson, J. C., Engr. 

Durand, Jack A., Proj. Engr., 

Faehl, Kenneth C., Proj. Engr 

Ferrell, Joel, Jr., Asst. Ch., ETF 

Foshag, Frederick C., Mgr., Plant Op. Br. ETI 
AEDC 

yardenier, Hugh E., Megr., Transonic Br 
Propulsion Wind Tunnel 

yarrett, John W , Proj. Engr 

yoethert, Bernhard H., Ch., Eng. Test Facilit 
Div 

Goodwin, Joseph F., Des. Engr., GDF, AED( 

Gray, J. Don, Engr., GDF 
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Aerodyn 


yuthrie, Robert J., Proj. Engr 
farvey, Ray W., Acting Br. Mgr., Turbojet Br 

tng. Test Facility, AEDC 
Rudolph W., Ch 


Propulsion Win 
Tunnel 

Hull, Gene H., Proj. Engr 

Jones, Ira P., Jr., Proj. Engr., Ga 
Facility, AE DC 

Jones, Michael Hilton, Engr 

Matz, Roy J., Test Engr Eng Fest Facility 
AEDC 

Milillo, Joseph R., Engr. 

Paitts, O. Ronald, Engr., B Br., GDI 

Parli, Clifford L., Engr., Propulsion Wind ‘Tunne 

Potter, John Leith, Engr 

Randall, Robert E., Engr 

Reichmann, H. A., Jr., Test & Analy ingr 
rurbojet Eng 


Rhudy, James P., Engr., B Br., Gas Dyt 
Facility 
Rittenhouse, Lewis E., Engr Aerody! I 


Proj. Sect 

Russell, Robert T., Staff Supvr., Supersor Br 
Propulsion Wind Tunnel 

Schueler, C. J., Engr., Gas Dynamics Facility 

Seagrist, Eldon J., Staff Engr., ETI 

Strike, William T., Jr., Engr. II 

Webster, Lee F., Proj. Engr 

Wild, John M., Dir. of Engrg 

Wood, Herbert T., Jr., Proj. Engr 


Asch Equipment Company 


Asch, A. B., Ch. Engr. 


Aspen Engineering Service 


Hendy, Frederick C., Cons. Engr 


Associated Aviation Underwriters 


*Scarritt Daniel De R. M., Manager 


Davis, Milton W., Engr. [V 


any 


riters 


AERONAUTICAL ENGINEERING REVIEW 


333 


...choose Simmonds products: 


ELECTRONIC - HYDRAULIC « MECHANICAL 


Lightweight Pacitron Fuel Gage Systems: 
Fuel measurement and management systems 
incorporating latest technological improve- 
ments. Consistent reliability and dynamic prog- 
ress are typified by the Load Limit Control, 
Center of Gravity Control and new True Mass 
Fuel Gaging System. Specification of Pacitron 
in latest military and commercial aircraft em- 
phasizes Simmonds’ continued leadership. 


Simmonds SU Fuel Injection Systems: The 
only advanced type fuel injection system now 
in production for medium h.p. gasoline en- 
gines, the SU System has been proven in field 
tests to give economies up to 25%. Eliminates 
icing problems, gives improved cold starts. 


Precision Push-Pull Controls: Simmonds 
Push-Pull Controls are positive, precise and 
rugged. Capable of heavy loads and accurate 
operation under vibration, continuous cycling, 


Simmonds 


temperature extremes, etc. Proved in millions 
of miles of service on aircraft engines, pres- 
surized doors and specialized applications. 


Cowling and Access Latches: Heavy duty 
flush fitting aircraft latches for installation 
on cowlings and access panels. Two-piece 
toggle type, available to fit a wide range of 
structural curvatures; for attachment of plastic 
radomes, etc. 


Liquid Level Sensing Systems: Working 
independently of the fuel gage system, this 
thermistor sensing system indicates accurately 
the precise time at which fuel, oil or other 
liquid goes above or below any designed level. 
It also automatically stops or starts pumps or 
valves to transfer the liquid from one tank to 
another. The system is rugged, has no tubes or 
moving parts, is light and compact. Operates 
on military aircraft fuels and oils. 


AEROCESSORIES, INC. ss 


General Offices: Tarrytown, New York 


QUANTITY 


~ 
—10 
- 


5 1BSx100 45 > 


Branch Offices: Detroit, Michigan * Dayton, Ohio * Washington, D.C. A 


Dallas, Texas * Wichita, Kansas * Glendale, California * Seattle, Washington 
Sole Canadian Licensee: Simmonds Aerocessories of Canada Limited * Montreal 
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Associated Missile Products 
Corporation 


Crisp, Raymond F., Pres. & Gen. Mgr. 

Hippach, W. L., Des. Engr. 

McCann, Frank A., Jr., Dir., Contracts Admia. 
Div. 

Pugliese, Dominic A., Des. Engr. 


Associated Thermal Products, 
Inc. 


Kozlowski, A. Eugene, Mgr. 


Ateliers d'Aviation Louis Breguet 


Brocard, Jean, Directeur de Recherches 


Ateliers de Construction 
Electrique de Charleroi 


Godts, J. E., Ch. Designer GA/RP 


Atlantic Research Corporation 


Seurlock, Arch Chilton, Pres 


Atlas Corporation 


Rockefeller, W. C., V-P 


Atlas Sales Company 


Barclay, John, Field Engr 


Atomic Energy of Canada, Ltd. 


Moffett, Richard J., Hd., Spl. Proj. Br 


Atwood Vacuum Machine 
Company 


Bennett, Bruce K., Sales Engr 


Auster Aircraft Ltd. 


Bird, Ronald Edward, Dir & Ch Designer 
Russell, Maurice George, Proj. Engr 
Silvester, Gordon Morrison, Sr. Des. Engr 


Australian Air Pilots’ Association 


Wilson, James Henry, Airline Pilot, Tech. Secy., 
Op, Gr 


Autogiro Company of America 


Pitcairn, Harold F., Pres. 
Stanley, Paul H., Ch. Engr 


Automation Research & Design 
Associates 


Warren, John E., Ch. Syst. Engr 


Autron Engineering, Inc. 


Corsette, Douglas F., Sr. Engr 


Autry, Rushin & Dane, Inc. 


Dane, Kendall P., V-P, Acft. Sales & Engrg 


Avco Manufacturing Corporation 


American Kitchens Division 


Burke, Louis Lee, Ch. Engr. 
Kottas, Harry, Asst. Dir. of Engrg. 


Crosley Division 


Foster, Mark G., Dir. of Res. 


Lycoming Division 


Baldwin, Harry Milton, Gen. Foreman, Quality 
Control Sve 

Compagnon, Michel A., Sr. Devel. Engr., 
Thermodyn. Gr., Gas Turbine Dept. 

Connors, Harold D., Devel. Engr. 

Cross, Norman | Field Engr., Gas Turbine 
Dept 

Decher, Siegfried H., Staff Engr. 

Eckber, Donald P., Proj. Engr., Compressor 
Sect., Gas Turbine Dept 

Howard, Leroy A., Ch. Field Engr., Gas Trubine 
Dept. 

Littman, Stanley, Sr. Devel. Engr 

Nutt, Arthur, V-P—Engrg. 

Plumer, William Edward, Devel. Engr. 

Schaefer, Robert H., Sr. Engr. 

Spangler, Roman M.., Jr., Fit. Test Engr 

Wazelt, Friedrich G., Proj. Engr. 


Research & Advanced Development 

Division 

Adams, Mac (¢ Deputy Dir 

Benulis, Walter E., Assoc. Scientist 

Boison, J. Christopher, Sr. Scientist 

Brogan, Thomas R., Res. Engr. 

Cohen, Nathaniel B., Sr. Scientist, Aerodyn. 

De Furia, Anthony J., Assoc. Scientist 

Detra, Ralph W., Princ. Res. Sci. 

Feldman, Saul, Princ. Res. Sci 

Fleddermann, Richard G., Sr. Staff Sci. 

Fote, Philip F. J., Engr., Aerodyn. 

Fraser, Allister I Asst. Sci 

Fuller, Kenneth E., Asst. Engr., Stress Analysis 

George, M. Baron T., Princ. Res. Sci. 

Goldman, George M., Hd., Op. Analysis 

Hailey, Wm. C., Syst. Engr. 

Hoercher, Henry E 

Johnson, Aldie E Jr., Exp. Gr. Ldr., Applied 
Mech 

Kahane, Abraham, Ch., Aerodyn 

Kemp, Nelson H., Sr. Scientist 

Levine, Philip, Sr. Scientist 

Maki, Albert John, Asst. to Pres. 

Migotsky, Eugene, Sr. Staff Scientist 

Miselis, Victor W., Sr. Scientist 

Mitrovich, Milenko, Ch. of Engrg. Des. 

Montgomery, J. | Sr. Electronics Engr 

Ogden, Albert S., Mgr., Test Dept 

Ranieri, Patrick D., Sr. Weight Engr. 

Ricles, Robert E., Gr. Ldr., Des. Aerodyn 

Riddell, Frederick R., Princ. Res. Sci. 

Robb, Alexander | Staff Aerodynamicist 

Roden, William S RAD Rep., Field Test 
Facility 

Rose, Peter H., Res. Scientist 

Rosen, B. Walter, Sr. Scientist, Applied Mechanics 

Salmassy, Omar K., Sr. Sci 

Sokolsky, Saul, Assoc. Scientist, Aerodyn. 

Stephenson, William B., Gr. Ldr., Exp. Aerodyn 

Stetson, Kenneth | Aerodynamicist 

Tereshkow, Henry, Proj. Engr 

Trelewicz, Denis B., Assoc. Op. Analyst 

Watson, James Julius, Ch., Field Programs Sect., 
Test Dept 

Weisblatt, Herbert, Assoc. Scientist 

West, Frederick Richard, Jr., Assoc. Scientist, 
Aerodyn 

Zlotnick, Martin, Sr. Aero Scientist 


Aviation Financial Services 


Harris, Harold R., Pres 


Aviation Research & 
Development Corporation 


Kent, Stephen R., Publisher 


Avica Equipment Ltd. 


Chorley, Percy E., Gen. Sales Mgr 


AviDyne Research, Inc. 


Frassinelli, Guido J., Pres 


Avien, Inc. 


*Boschen, William, V-P & Asst. Gen. Mer 


Feldman, Jerry J., Contracts Administrator 
Maller, Monroe, Marketing Mer 
Minarovich, Joseph T., Ch. Sve. Engr., Aviation 


Engrg. Div 
Weiss, Leo A., Pre 


Avionica 


Bottaro-Lopez, Alfredo F., Owner- Dir 


Avions L. Breguet 


Mordellet, Roger Stress Analyst 
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Aviquipo, Inc. 


Brown, Gerson, Sales Engr. & Purcha 


ing Ag 
Surbeck, Richard U., Pres. 


Avro Aircraft, Ltd. 


Ames, John Wilkes, Ch. Test Engr 

Berwick, Lawrence H., Design Engr 

Boucher, Roland J. S., Stress Engr 

Boughton, Edward R. S., Asst. to Ch. Exp Engr 

Brame, Frank Herbert, Asst. Ch. Tech 

Chamberlin, J. A., Ch. Tech. 

Coiley, Geoffrey M., Stress Engr 

Dimock, Graeme K., Aerodynamicist 

*Floyd, James Charles, V-P, Engrg 

Gibson, Ronald T., Sr. Liaison Engr 

Grzedzielski, Alexander, Sect. Ch. Stress 

Hancock, Aubrey H. T., Des. Engr., Fit 
Engrg 

Handforth, Gordon W., Sr. Design Engr 

Hayman, Thomas, Stress Engr. 

Korsak, Kazimierz, Sr. Des. Engr 

Kosko, Eryk, Asst. Ch. Stress Engr 

Leyds, Johan, Engr. Aerodynamicist 

Lindow, Carl Victor, Proj. Designer 

Lucas, John Harvey, Ch. of Perf. Evaluation 

Lynch, Ernest John, Ch. Ground Test Engr 

Marshall, Rolf F., Tech. Asst. to V-P Engrg 

Maynard, Owen E., Sr. Stress Engr 

McCarter, William Beverley, Sr. Aerodynamicist 

Mitchell, F. P., Ch. of Prod. Design 

Molson, Kenneth M., Sr. Standards Engr. 

Royston, Denis, Gr. Ldr., Hyd. Syst. Engrg 

Sampson, Gordon B., Des. Engr., Initial Proj 
Nic 

Schlegel, Iven Lee, Proj. Engr 

Scott, John M., Stress Engr. 

Shearly, Richard N., Stress Engr 

Stephens, William R., Military Sales Mgr 

i Clinton J., Des. Draftsman, Acft. Des 
Ofe 

Treleman, L. M., Design Engr 

Turner, David L., Sr. Stress Engr. 

Vale, Robert E., Stress Sect. Ch 

Watts, George A., Airloads Gr. Ldr., Aerodyn 
Dept 

Woodward, F. A., Theoretical Aerodynamicist 

Young, J. B., Stress Office 


Test 


Avtron Manufacturing, Inc. 


Fritz, Dwain E., Pres 


Michael Baker, Jr., Inc. 


Zacharias, David L., Secy. & Treas 


Baker Steel & Tube Company 


*Boore, J. P., V-P & Gen. Manager 


Baldor Electric Company 


Gahn, Edw. H., Field Engr. 


Barish Associates 


Barish, David T., Sr. Cons 


Barthelmes Manufacturing 
Company, Inc. 


Wischmeyer, Irving J., Secy.-Treas 


Battelle Memorial Institute 
Bagby, Frederick L., Jr., Ch., Aero. & Thermodya 
div 


Gordon, 5S. A., Cons 
Russell, H. W., Tech. Dir. 


Bausch & Lomb Optical 
Company 


Coleman, Howard S., V-P-—Res. & Engr 


Beckman Instruments, Inc. 


Schwartzman, Lenwood Kent Sale De} 


Spinco. Div. 
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Beech Aircraft Corporation 


Boulder, Colo. 
Anselm, R. Harvey, Proj. Engr., Msl. Engrg. 


div 
al John M., Aerodynamicist 
Gilmore, Richard F., Design Engr. 
Grevera, Caeimier J., Stress Engr. 
Pike, John Austin, Aerodynamicist 
Soderberg, Laurence R., Aerodyn. Engr. 


Wichita, Kan. 


Allerton, A. Burton, Jr., Struc. Engr 

*Beech, Mrs. A. O., Pres. 

Calhoun, John T., Des. Engr. 

Dickson, Preston E., Gr. Engr., Aerodyn. 

Etherington, Richard E., Design Engr., Power 
Plant Sect., Prelim. Design 

Gordon, Marvin J., Ch. of Aerodynamics & 
Prelim. Design 

Jackson, P. A Aerodynamicist 

Kintas, John, Aerodyn. Engr. 

Kroenke, Irvin M., Des. Engr 

Lew, James N., V-P—-Contract Admin 

Lollar, Thomas E., Aerodynamicist 

Miller, Richard J., Dynamics Engr. 

Oberfell, Robert H., Des. Engr 

Pearson, C. C., V-P—Mfg. | 

Razak, Virgil L., Aerodynamicist 

Reagan, James F., Mgr., Msl. Engrg 

Rembleske, Chester A., Proj. Engr 

Richardson, Lynn D., V-P—Military Sales 

Rosenthal, Gordon, Gr. Engr. Aerodyn 

Sharp, Raymond G., Jr. Des. Engr 

Thomas, Richard G., Test Pilot 

Turner, Eugene L., Prelim. Design—-Controls 


Bell Aircraft Corporation 


Anderson, Franklin C., Ch. Struc. Engr., Acft 
div 

Anthony, Frank M., Struc. Engr., Devel. Analysis 
Dept., Res. Div 

Armstrong, Roy, Rocket Div 

Asbury, Herbert O., Proj. Adv. Analyst, Adv 
Analysis Dept., Res. Div 

Bartz, Harry W., Des. Engr. 

Breidenstein, Richard M., Aerodynamicist 

Britton, Samuel L., Tech. Editor 

Crisman, Ronal B., Proj. Engr 

Critoph, Richard J., Design Engr. 

Domonkos, Julius J., V-P & Gen. Mgr., Acft. Div. 

Dornberger, Walter R., Tech. Cons 

Dufort, Robert H., Controls Engr., Rocket Div 

Egan, Thomas W., Aerodynamicist 

*Faneuf, Leston, Pres. & Gen. Mgr. 

File, Warren H., Rocket Div. Tech. Rep 

Flint, Fred H., Fit. Planning Engr., 
Msl. Div 

Forrest, Clarence L., Proj. Mgr. 

Goldin, Robert, Ch. Struc. Design Engr., Air 
craft Div 

Hall, Charles L., Dayton Rep 

Hall, Randolph F., Designer & Proj. Engr 

Hesby, Alvin T., Proj. Aerodynamicist, Acft 
Div 

Hoffman, James C., Propulsion Engr., Res. Div 

Hutton, James H., Mgr. of Programs, Nucleonics 
Dept 

Isenberg, Joel S., Ch., Aerophysics Sect., Res 
div 

Isom, James, Jr., Proj. Propulsion Analyst 

Jackson, Edwin J., Spl. Assignments Engr., 
Admin. Dept., Programming, Guided Msl. Div 

Karnuth, Richard E., Des. Engr 

Kuhl, Frank M., Aerodynamicist 

ion Marion M Aerodynamicist, Acft 
div 

Macey, Ralph E., Aerodynamicist, Acft. Div 

Markey, Roscoe I., Servomech. Engr., Avionics 


Guided 


Melrose, George B., Jr., Ch., Aeromech. Sect., 
Res. Div 

Moore, Wendell F., Rocket Install. Engr 

O'Malley, James A., Jr., Ch., Aerodyn. & Propul 
sion Des. Dept., Acft. Div 

Padlog, Joseph, Struc. Res. Engr 

Phillips, Edward H., Struc. Engr 

Pincombe, Charles A., Designer Draftsman 

Powell, Frederic D., Syst. Analysis Gr. Ldr., 
Automatic Ldg. Sect., Avionics Div 

Powell, James L., Jr., Prelim. Des. Engr., Rocket 

Racisz, Stanley F., Aerodynamicist, Acft. Div 

.* John W., Jr., Dir. of Engrg. & Sales, Acft. 

1V 


Rattinger, Ivan, Struc. Res. Engr 

ay, George Dawson, Ch. Engr., Acft. Div 

Reichel, Rudolf H Propulsion Des. Specialist 

Rosenbaum, Harold M., Devel. Engr 

Ryken, John, Asst. Ch., Aeroelasticity Sect 

om, R. J., V-P & Gen. Mgr., Wpn. Syst 
iv 

Sawdey, Marall D., Proj. Engr 

Schmidt, Craig M., Hd., Heat Transfer Gp., 
Struc. Res. Sect 

sing, Edward Y., Proj. Engr., Advanced Des 

Sing, Paul Y., Rocket Des. Engr 

Smith, Richard C Proj. Engr 

Smith, Stanley W., Ch. Proj. Engr., Acft. Div 

Smith, William M., Mgr., Rockets Div 

Stevens, Emerson W., Advanced Des. Engr 

Strickler, John F Jr., Asst. V-P & Div. Mgr 


Res. Diy 


Van Lonkhuyzen, John, Mgr., Avionics Div. 

Welmers, Everett T., Mgr., Advanced Analysis, 
Res. Div. 

Whitman, Ray P., First V-P 

Zabinsky, Joseph M., Proj. Aerodynamicist, 
Acft. Div. 

Zabriskie, Jesse H., Mgr., Guided Msl. Div. 


Bell Helicopter Corporation 


Baker, S. K., Production Proj. Coordinator 
Beadling, John D., Proj. Engr. 

Carlson, Frank J., Des. Engr 

Carpenter, Edward G., Proj. Engr. 
Christiansen, George, Airframe Struc. Gr. 
Foster, Robert Dixon, Aerodynamicst 
Gean, James A., Gr. Engr., Aerodyn. & Dynamics 
Kelley, Bartram, V-P—Engrg 

Lichten, Robert L., Ch. Exp. Proj. Engr 
Mashman, Joseph, Dir., Sales Planning 
Mertens, Donald A., Sr. Mgt. Engr 
Metzger, Robert W., Asst. Struc. Gr. Engr. 
Neff, James R., Struc. Engr. 

Shultz, Andrew W., Aerodynamicist 

Sies, Gordon C., Des. Engr 

Weichsel, Hans, Jr., Mgr., Contracts Dept 
Wernicke, Kenneth G., Aerodynamicist 


Bell Telephone Laboratories, Inc. 


Brooks, A. Raymond, Publication Mgr., N.J. 
Hanscom, C. D., Mbr., Laboratories Staff 
Johnson, Donald S., Mbr., Tech. Staff 

Lord, Paul A., Mbr., Tech. Staff 


Beltz Engineering Laboratories 


Beltz, Charles R., Pres 


Bendix Aviation Corporation 


Lansing, Raymond P., V-P, Gr. Exec. & Dir. 
Teterboro, N 

Manhart, Charles D., Staff Dir., 
Govt. Sales, Detroit 

*Marcus, Charles, V-P, New York 

Raabe, Arthur E., V-P—-Coml. Aviation Sales, 
New York 


Military & 


Bendix International Division 


Reiniger, Scott H., Sales Engr., Foreign Airframe 
Sales 


Bendix Products Division 


DeFrees, Robert E., Asst. Proj. Engr 

German, Richard C., Asst. Engr., 
Inlet Controls Gr. 

Kennelly, Kermit J., Proj. Engr 

Kramp, Harry F., Supervising Engr., Extreme 
Temperature Lab 

Markus, Eugene, Proj. Gr. Supvr., 
Wheel & Brake Engrg 

Meech, Ella Mae, Secy.—Engr 

Meyer, J. Dean, Sales Mgr., Airframe Equip 
Sales 

Mock, Frank C., Dir., Fuel Syst. Engrg 

Nordgren, Arnold W., Proj. Devel. Engr 

Price, William G., Asst. Ch. Engr., Strut Engrg 

Reed, John Chase, Engr 

Starr, Harry E., Asst. Proj. Engr., Ramjet & 
Inlet Controls Gr 

Strader, Roy D., Liaison Engr., Acft. Wheel & 
Brake Dept 

Stryker, Carleton E., West Coast Rep., Spl 
Engrg. Proj 


Ramjet & 


Airplane 


Bendix Products Division—AMissiles 


Albright, Franklin C., Ch. Airframe Engr 
Boice, Walter J., Des. Engr 

Dwyer, Howard I., Jr., Reliability Engr 
Johnson, Carl V., Staff Asst., Admin 
Luedde, John C., Engr., Syst. Analysis Gr 
Manske, Robert A., Engr 

Nelson, Howard J., Jr., Sr. Ramjet Engr 


Bendix Systems Division 


Browder, Jay E., Engr 
LaVallee, R. Stanley, Staff Engr 


Eclipse-Pioneer Division 


Becerra, Lawrence, Area Rep 

Bechberger, Paul F., Asst. Dir. of Engrg 
Becker, Henry K., Syst. Engr 

Belsky, Fred J., Sr. Proj. Engr., Syst. Engrg 
Bevins, James E., Dir. of Engrg. 

Caruso, Peter J., Sr. Proj. Engr 

Gahm, Herman, Staff Engr 

Hastings, Donald F., Sr. Engr 

Hurlburt, Charles E., Asst. Ch. Engr 
Isaacs, R. H., Gen. Mgr 

Jenny, Cletus J., Sr. Engr 

Kimball, Vernon R., Ch. Production Engr 
Kocher, Addis E., Assoc. Sr. Engr 
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Lob, Werner, Supvr. Engrg. Planning & Coordina- 
tion 

Noxon, Paul A., Syst. Dir. 

Shangraw, Clayton C., Exec. Engr. 

Friez Instrument Division 

Hauck, Vernon D., Asst. Gen. Mgr. 

Orville, Howard T., Tech. Cons. 

Wood, Louvan E., Ch. Engr. 

Kansas City Division 


Richardson, I. F., Asst. Gen. Mgr. 


Pacific Division 

Branson, Orland D., Engr. 

Dennis, Paul A., Staff Asst. to Gen. Mgr. 

Epstein, Monroe Perry, Mech. Des. Engr., Msl 
Test Equip 

Gregorwicz, Peter P., Sr. Designer 

Hoof, Robert G., Electro-Mech. Mgr. 

Pannell, Robert L., Field Sta., Proj. Mgr. 

Reed, Chester L., Sr. Engr. 

Romary, C. G., Telemetering Engr. 

Selvidge, Harner, Staff Engr. 

Siltanen, John C., Market Specialist 

Spriggs, James C., Sr. Designer 

Pioneer Central Division 


Hosford, Norman F., Ch. Engr 


Red Bank Division 


Allan, Joseph W., Ch. Engr 


Research Laboratories Division 


Ballinger, J. R., Mgr., Syst. Application Sect 
Barcus, Ronald, Engr 
Knopf, George S., Exec. Engr 


Scintilla Division 


Spengler, Walter J., Dir. of Engrg 


Utica Division 


Lakner, Armand, Sr. Proj. Engr 
Mills, Frederick, Engr 


York Division 


Gletfelter, Edward W., Sr. Proj. Engr 


Bensen Aircraft Corporation 


Bensen, Igor B., Pres 


Bethlehem Steel Company 


Bergeron, J. Paul, Engr., Shipbuilding Div 


The BG Corporation 


*Goldsmith, Richard, Pres., Treas. & Dir. 


A. Biederman, Inc. 

Biederman, Alfred, Pres. & Gen. Mgr., Precision 
Instrument Labs 

Birdair Structures, Inc. 


Bird, Walter W., Pres 


Bissell Carpet Sweeper Company 


Lathrop, Henry T., V-P & Secy 


Blackburn & General Aircraft 
Ltd. 


Mills, Spencer, Des. Fwd. Planning Engr 
Rowe, Norbert Edward, Tech. Dir 
Blaw-Knox Company 


Prenovich, Bernard L., Sr. Struc. Engr., Chem 
Plants Div 


— | 
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E. W. Bliss Company 


deCastongrene, Russell O., Jr., Engr 
Farmer, Edward H., West Coast Div 
Klein, Norbert H., Field Sve. Engr 


Mer. 


Boeing Airplane Company 


*Beall, W. E., Sr. V-P 
Egtvedt, C. L., Chm 


Wells, Edward C., V-P-— Engrg 


Melbourne, Fla. 


Adams, Harold Lamont, Fit. Test Op. Mer., 
Pilotless Acft. Div 
Archer, Waine, Jr., Staff Engr., Op. Msl. Field 


Test Unit 
Clark, Oliver W., Fit. Test Gr. Engr 
Glenn, Hayden F., Assoc. Engr. 
Urbanic, Frank A., Jr., Jr. Aero 
White, Eric S., Jr. Engr 


Engr 


Pilotless Aircraft, Seattle, & Transport 
Divisions 


Abel, Calvin J., Staff Asst., Ofe. of V-P & Gen 
Megr., Seattle Div 

Acheson, Duane B.. Des. Engr 

Adams, Donald N., rngrg. Aide 

Albiston, Weston B., Gr. Engr., Publications 


Anderson, Harvey Edward, Engrg 
Atkins, Charles R., Engrg. Admin 
Augustyn, Joseph F., Aerodynamist 


Designer 


Autry, Charles Peyton, Sr. Gr. Engr., KC-97 
Struc.—Syst 

Badalich, George M., Res. Engr. B 

Baer, Jerome, Aerodynamicist, Seattle Div 

Barfoot, J. E., Proj. Mgr 

Barnes, Franklin K., Engr. Designer ‘‘B 

Batchelor, Burton H., Supvyr., Sve. Sect. Admin 

Bateman, Robert E., Sr. Gr. Engr., Aerodynamics 
Prelim. Des 

Beall, Richard W., Fit. Test Analyst ‘‘A 

Bebie, Hans, Sr. Gr. Engr 

Becker, William C., Production Flt. Test Pilot 

Bennett, Norman H., Sr. Gr. Engr 

Benny, Richard C., Customer Engr., Transp 
Div 

Bishop, Donald J., Sr. Gr. Engr 

Blakey, Carl F., Engrg. Supvr., Flt. Test Instru 
mentation 

Blount, Gilbert M., Fit. Test Op. Mgr 

Blumenthal, Vaughn, Proj. Engr., Prelim. Des 

Bosserman, Charles A., Test Engr., B52 Proj 
Staff 

Brackin, Harl V., Jr., Engrg. Designer ‘‘B 

Braun, Max Thomas, Struc. Engr 

Bridgforth, Robert M., Jr., Sr. Gr. Engr., PP 
Staff 

Brook, John C., Stress Analyst 

Brown, Donald B., Jr., Stress Analyst A 

Brown, William H., Stress Analyst 

Brubaker, David B., Sve. Engr 

Brunet, Richard L., Engrg. Designer ‘‘B 

Buckingham, Dalton R., Coordinating Engr 
707 Proj. Liaison Transp. Div 

Burch, Reed L., Aerodynamicist ‘‘A”’ 

Caldwell, Allan L., Aerodyn. Engr 

Carlson, Donald J., Des. Engr 

Carlson, Russell M., Fit. Test Proj. Engr 

Carroll, Emil R., Sve. Engr., Transp. Div 

Carter, Bryce L., Airworthiness Engr., Transp 
Div 

Carter, Harry A., Mgr., Market Res. & Ops 
Analysis 

Chamberlin, Henry, Gr. Engr 


Cheney, Gordon H., Gr. Engr 


Clayman, Herbert S., Staff Engr., Operational 
Factors 
‘ohn, Benedict, So. Calif. Engrg. Rep 


Conrard, Donald, Field Sve 
Cox, Carl B., Res. Specialist, Aerodyn 
Cronin, Thomas J., Jr., Engrg. Designer 
Dammer, William H., Field Sve. Engr 
Davis, Thomas V., Sr. Gr. Engr. Pilotless 
Div 
Davison, Gordon N., Struc 
Dawson, John ‘1 Engrg. 
Tunnel 
Dempsey, B. M., Wind Tunnel Engr 
DeWeese, Joseph C Certification & 
Coordination, 707 Power Plant Staff 
div 
Diehl, Verner P., Engr 
Dietiker, Gilbert, Des 
Doherty, John C., Fit 
Douglass, David R., 
Drakeley, Geo. T., Sr 
Dunning, Thomas 
Unit, Trans. Div 
Dvorak, George R., Des 
Easterbrook, William 
Transp. Aerodyn 
Eisenhart, Robert D., Engrg. Designer 
Enzman, George, Struc. Engr. ‘‘A”’ 
Erchinger, Donald B., Field Sve. 
Espy, Melvin Paul, Sr. Gr. Engr., 
Pilotless Acft. Div 
Evans, Keith A., Struc 
Fagerberg, W. Eugene, 
Sect 
Farley. David H., Liaison Engr. 
Farris, Edsel, S., Res. Engr., 
Prelim. 


Engr 


Acft 


Ener 


Designer “‘A’’ Wind 


Safety 
Transp 


Des 
Engr., 
Test 
Struc. Engr 
Gr. Engr 
Eugene, Assoc 


Struc 
ingr 


Engr., Stress 


Div 
Engr., 


Engr., Transp 
George, Assoc 


Rep. 

Prelim. Des 
Engr. 
Assoc. 


Engr., Fit. Test 


Aerodynamics 
Design 
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Finch, Earl Clifton, Jr. ‘A’ Engr., Aerodyn 

Finlay, Donald W Ch. of Prelim Design, 
Transp. Div 

Finley, William Assoc. Res. Engr Wpn 
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Mulfinger, Robert H., Engr 
Mutter, Harry P., Assoc. Engr 


Newman, Herman M., Struc 
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Engr 
Engr., Transp. Diy 
Ross L., Designer ‘‘A 
Norton, David A., Aerodyn. Engr., Tran p. Di 
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Osborn, James R 
Paelian, Owen, Liaison Engr 
Page, Victor R., Aero. Engr 
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Peoples 
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Wind 
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Richard W., Engrg. De ner 4 
Tunnel 
Robert H., Engr 
Jack W., Test Engr 
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Schaal, Ellsworth A., Sr. Gr. Engr 

Sehairer, George $., Asst. Ch. Engr eattle D 
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SYSTEMS 
-| OF FORCE 


ELECTRONIC 


CONTROL | 


Sargent Systems of force control are backed by more | 


than 37 years of experience building precision equipment 


to meet the increasingly high requirements of the aircraft, 


guided missile, petroleum, gear and machine tool industries. 


{ 

If your application of force control deals with aviation, 

q|_ gi RNS marine, surface or subsurface movement, we invite you to | 

send your requirements for the Sargent design, qualifica- | 


tion and manufacturing proposal. 


“GOOD WILL” is the 


disposition of the 
pleased customer to 


return to the place 


where he has 


| 
| 
been well treated. 
— U.S. Supreme Court 
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Slandarid of ‘Excellence 


Sargent offers exceptional opportunities to 
engineers interested in design, develop- 
ment, qualification testing, and manufacture 
of advanced forced control systems. Send 
your resume immediately (in confidence) 
to Chief Engineer. 


ENGINEERING CORPORATION 


MAIN OFFICE & PLANT ¢ 2533 E. FIFTY-SIXTH ST. 
HUNTINGTON PARK, CALIF. 
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Wichita Division 

Appenfeller, Russell N., Flt. Test Engr 

Botsford, Glenn R., Exp. Pilot 

Burnham, Robert W., Designer 

Burnham, Walter E., Ch., Tool Engrg 

Chapel, Archie T., Struc. Engr. ‘‘A’’ 

Depew, Noel F., Foreman, Wind Tunnel Model 
Shop 

Dolfi, Harry W., Aerodynamics Engr 

Doty, Ralph J., Jr., Supvr., Stress Unit 

Duchesneau, B. E., Sr. Des. Engr 

Fry, James W., Des. Specialist ‘‘B"’ 

Gore, Lawrence L., Struc. Engr. 

Grande, Donald L., Stress Analyst A 

Hendry, Claude, Des. Engr 

Hockett, Arthur M., Fit. Test Planning & Facili- 
ties Unit Ch 

Hodges, Beverly W., Ch. of Acft. Staff 

Holmdahl, M., Design Engr. ‘‘B”’ 

Hufford, Don, Ch., Devel. Planning 

Hull, Ralph L., Stress Analyst 

Jackson, Charles E., Struc. Dynamics Unit Ch 

Jones, James Robert, Assoc. Engr 

Ketts, Benjamin E., Assoc. Engr. 

King, Edward S., Exp. Test Pilot 

Larson, Milton C., Engr 

Luessen, Gordon G., Stress Analyst 

Martin, John E., Jr., Sr. Gr. Engr. “A” 

McMurtrey, Lawrence J., Power Plant Unit Ch 

Meyers, Everett E., Applied Mathmetician 

Middleton, Wilbur D., Aerodynamicist 

Mitchelson, Robert R., Des. Engr. ‘‘B"’ 

Mutch, Marvin H., Sr. Gr. Engr., B-47 Proj. 
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Nova, Robert A., Syst. Staff Ch 

Pearce, Wilfred, Sr. Gr. Engr 

Petrie, Charles V., Fit. Test Engr 

Reynolds, Eugene J., Proj. Engr 

Robbins, Robert M., Ch. Proj. Engr 

Roberts, Edward Harold, Stress Analyst 

Rockwell, Robert W., Aerodyn. Engr 

Rowley, H., Proj. Engr 

Sandoz, Paul L., Ch. of Struc. Staff 
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Shattuck, Warner, Assoc. Res. Engr., Structural 
Dynamics Unit 

Smith, Howard W., Struc. Engr. 

Snodgrass, Richard B., Res. Specialist 

Strand, Donald E., Sr. Gr. Engr 

Sullivan, Edward J., Fit. Test Op. Gr. Engr 

Vanik, Milford F., Ch. of Tech. Staff 

Varhanik, Harold J., Des. Engr 

Wallace, Richard E., Aerodynamics Staff 

Welliver, Lyman H., Tech. Rep 

Varkosky, Edward. Fit. Test Ground Op. Engr 


C. Warren Bogan & Associates 


Amaral, Ivo M., Proj. Engr 


B. D. Bohna & Company, Ltd. 


Craigon, Adam, Spl. Proj. Engr. 
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Kommanditgesellschaft 


Boélkow, Ludwig 
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Boots, N. Jay, Pres. 


Booz, Allen & Hamilton 


Fischbach, Joseph W., Dir., Electronic Data 
Processing Dept 

Hale, Robert I., Partner 

Jones, Ralph W., Partner 
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Riley, Claude Frank, Jr., Assoc 
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Harkness, John R., V-P & Gen. Mgr 
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Harlan, Robert B., Jr., Mgr., Western Region 
Phipps, John M., Sales Engr. 

Westell, John R., Proj. Engr 

Wirtz, Justin H., Application Engr. 


Boston Blue Print Company, Inc. 


Wiley, Gilbert G., Sales Engr. 


Boston University 


Bailey, Earle H., Asst. Prof., Aero., Engrg. Dept 
Chin, Charles, Asst. Prof., Aero. Engrg 
Waxer, Leonard | Asst. Prof., Aero. Engrg 


Boulton Paul Aircraft Ltd. 


North, John Dudley, Chm. & Managing Dir 
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Gipe, Jack R., Sales Engr 
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East Airtransport A/S (S.A.F.E.) 


Norheim, Torleif, Acft. Engr 


Bradco, Inc. 


Joyce, Temple N., Pres. & Dir 


Braniff Airways, Inc. 


Mouden, L. Homer, Capt 


Braniff Engineering Company 


Milam, William Thoma Pres 


Breeze Corporation 


Kim-Eng, Edward, Asst. Proj. Engr 


Brewer Engineering Laboratories 


Brewer, Given A., Ch. Engr 


Briones, S.A. 


Broding, William ¢ Ch. Engr 


Bristol Aero Engines Ltd. 
Davidson, Charles D., Sales & Sve. Mer 


Moore, Francis W Mer., Provisioning & Proc. 
Dept 


The Bristol Aeroplane Company 
of Canada Ltd. 


*Reynolds, R. J 


The Bristol Aeroplane Company, 
Ltd. 


Banks, Francis Rodwell, Dir., Engrg. Duties 


Bristol Aircraft Ltd. 


Carroll, Thomas R Asst. Des. Mgr., Britannia 
Masefield, Peter Gordon, Managing Dir 


Przemieniecki, J. S., Sect. Ldr., Struc. Dept. 

Russell, A. E., Dir. & Ch. Engr 

Woodhams, Ronald James Brabant, Deputy Des. 
Mer 


Bristol Aircraft (Western) Ltd. 


Brewer, Norman David, Asst. Proj. Engr. 
Sears, Jack Francis, Proj. Engr. Mfg 


Bristol University 


Stewartson, Keith, Reader in Applied Math 


British Aviation Services 
(Engineering) Ltd. 


Bray, Richard Joesph George, Ch. Draughtsman 
Olver, C. Vernon, Ch. Devel. Engr 


British European Airways 
Corporation 


Shenstone, Beverley Strahan, Ch. Engr 
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British Overseas Airways 
Corporation 


Barber, Edwin George, Asst. Des. Supt 
Campbell Orde, A. C., Devel. Dit 
Finnimore, John R., Des. Supt 
Hampshire, Francis George, Process En 
Wales, Peter Alan, Sr. Des. Officer 


Brown Aero Corporation 


Brown, John S., Pres 


Dayton T. Brown, Inc. 


Miller, Roy G., Tech. Cons 


Gordon Brown Associates, Inc. 


Brown, Gordon D., Pres 


Brown-Line Corporation 


Schwartz, A. M., Ch. Engr 


Brown & Root, Inc. 


Pratt, John W., Jr., Asst. Proj. Engr 


Brown University 


Anderson, Gordon F., Res. Assoc 

Bodner, Sol R., Asst. Prof. of Engrg 

Clarke, Joseph H., Assoc. Prof., Div. of Engr 

Drucker, Daniel Charles, Prof. & Chm, Diy 
Engrg 

Holt, Maurice, Assoc. Prof. of Applied Math 

Maeder, Paul F., Prof. of Engrg. 

Prager, William, Chm., Physical Sciences Council 

Thompson, William E., Res. Assoc., D of 
Engrg 


Brunson Instrument Company 


Anderson, Morris C., Plant Mgr 


The Brush Group Ltd. 


Cox, Sir Harold Roxbee, Engr. & ' Dir 


George F. Bryon Organization 


McCullough, Arthur L., Assoc., Financial Estate 
Planning 


Bucyrus Erie Company 


Knudsen, Hans G., Design Engr., Res. Div 


The Budd Company 


Ebenbach, Robert, Design Engr., Struc., Railway 
iv. 

Irving, David E., Purchasing Engr 

Kessler, Edwin L., Staff Cons 

Marchinski, Leonard John, Acft. Struc. Engr 

Pagon, Garrett D., Ch. Engr., Nuclear Equip 
Dept 

Watter, Michael, Dir. of Res 

Womer, William H., Analytical Struc. Engr 


Bulova Research & Development 

Laboratories, Inc. 

Fenton, Stuart J., Sect. Hd. of Aerodynam« 

Giglio Tos, Richard F., Sr. Proj. Engr., Automa 
tion Div 

Steele, Theodore, K., Staff Engr 


Bulova Watch Company 


Sherman, George J., Mech. Engr., Sub-Contract 
Liaison 


Bunhill Publications Ltd. 


Marsh, Lt. Col. William Lockwood, Editor 
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William A. M. Burden & 
Company 


Burden, William A. M., Partner 


W. E. Burgess & Associates 


Miller, Robert Dean, Assoc. Mech. Engr 


Burgess-Sterbentz Corporation 


Burgess, Warren C., Pres 


Burns & Roe, Inc. 


Black, Archibald, Design Engr. 


Burroughs Corporation 


Cushing, William J., Mgr., Def. Sales, Dayton 
Dist 

Harding, George A., Tech. Rep., Los Angeles 
Area, Ballistic Msl. Div., Burroughs Res. Ctr 


Burton Manufacturing Company 


Schwien, L. Nevin, Exec. V-P 


Cadillac Gage Company 


Jarvis, John, Ch. Engr. 


Calidyne Company 


Lutts, Carlton G., Jr., Admin. Staff Engr 


California Eastern Aviation, Inc. 


Solomon, S. J., Pres. 
Sze, Yao Yuan, Engrg. Supvr., Airways Div 
Townsend, E. N., Sr. V-P 


California Institute of Technology 


Anderson, David E., Test Proj. Engr 

Ashkenas, Harry, Res. Specialist 

Augustine, Francis E., Grad. Stud., GALCI1 

Barnett, Roger M., Sr. Res. Engr., JPL 

Beal, Ralph R., Supvr., Test Proj., Wind Tunnel 
Sect 

Becker, Wm. C., Jr., Data Analysis Proj. Engr 

Bers, Naum S., Res Engr., JP 

Bettes, William H., Jr., Test Proj. Engr., CW1 

Birdseye, David E., Assoc. Res. Engr., PP Res 
Sect., JPI 

Bowen, William Harold, Supt., 
Aero. Lab 

Burke, James D., Engrg. Gr. Supvr 

Cagle, Ben, Gr. Ldr., CWT 

Carr, John H., Engrg. Specialist, JPL 

Chen, William Sang-One, Res. Engr 

Cole. Charles W., Ch., Design Div 

Cole Julian D., Assoc. Prof., Aero. & Appl 
Mech 

Coles, Donald E., Asst. Prof. of Aero 

Covey, Robert E., Chief, Supersonic Wind 
Tunnel Sect., JPL 

Dayman, Bain, Jr., Staff Res. Engr., Supersonic 
Wind Tunnel 

Felberg, Fred H., Assoc. Dir., S. Calif. CW 

Framan, Elliot Paul, Devel. Engr., JPL 

Friedlaender, Frank, Test Proj. Gr. Ldr., CW1 

Froehlich, Jack E., Dept. Ch., Des. & PP 

Fung, Yuan-Cheng, Assoc. Prof 

Goddard, Frank E., Jr., Ch., Aerodyn. & Propel 
lants, JPI 

Graham, Herbert Ray, Wind Tunnel Supvr 

Harrje, David T Res. Engr., Power Plant Res 
sect 

Holway, Harold P., Set up Engr., Wind Tunnel 
Op. Gr 

Huebner, Danny F., Aero. Devel. Engr 

Irving, J. A., Test Engr 

Jarrett, Thomas W., Data Analysis Proj. Engr 

Kawasaki, Toshio, Aero 

Keller, Paul Frederick, Ch., Op. Dept 

Klein, Arthur L., Prof. of Aero. & Cons 

Lagerstrom, Paco A., Prof. of Aero 

— John, Res. Specialist, Aerodynamic Res 


Guggenheim 


Lees, Lester, Prof. of Aero 

Lefferdo, James M., Design & Devel. Engr 
Liepmann, Hans Wolfgang, Prof. of Aero 
Lurie, Harold, Assoc. Prof. of Applied Mech 
Marble, Frank E.. Assoc. Prof Jet Propulsion & 


Marte, Jack E , Res. Engr 


Martin Robert E Asst. Supvr Test) Proj 
Wind Tunnel Sect., JPL 
McGinness, Houston D., Sr. Des. Engr 


McKenney, John Dill, Sect. Ch., Mech. Syst. 
Engrg., JPL 

Millikan, Clark B., Dir., Guggenheim Aero 
Lab. & Dir., S. Calif., CW" 

Montgomery, Lawrence C., Des. & Devel. Engr 

Ogle, John S., Test Proj. Engr., CWT 

Pifer, Melvin F., Test Proj. Engr., CWT 

Pivirotto, Thomas J., Res. Engr 

Plesset, Milton S., Prof. of Applied Mechanics 

Pounder, Edwin, Ch., Aerodyn. Dept., CWT 

Pritchard, Ernest I.. Ch., Data Analysis Dept., 
CWT 


Prouty, Raymond W., Grad. Stud 

Roshko, Anatol, Asst. Prof 

Rygh, Patrick J., Res. Engr., JPL 

Schurmeier, Harris M., Ch., Aerodyn. Div 

Sechler, E. E., Prof. of Aero 

Small, John, Sect. Ch., Msl. Engrg. Sect 

Steinbacher, Robert H., 20-in. Supersonic Wind 
Tunnel Op. Engr 

Steuer, Guenter, Proj. Engr., JPL 

Stewart, Homer Joseph, Prof. of Aero. & Ch., 
Liquid Propulsion Syst. Div., JPL 

Strong, Herbert D., Jr., Engrg. Gr. Supvr., Wind 
Tunnel Sect 

Valluri. Siraram Rao, Res. Fellow 

Vrebalovich, Thomas, Sr. Res. Engr., Aerodyn 
Res. Sect 

Walker, Francis J., Jr., Setup Engr 

Wegener, Peter P., Ch., Aerodyn. Res. Sect., JPL 

Williams, Forman A., Stud 

Williams, Max L., Jr., Assoc. Prof. 

Willmarth, Wm. W., Research Fellow 

Zebb, Keirn, Staff Exec. Engr 

Zukoski, Edward E., Asst. Prof., Jet Propulsion 
& Mech. Engrg 


California Panel & Veneer 
Company 


*Fahs, W. F., Manager 


California Research Corporation 


Bert, Jack A., Gr. Supvr. 

Cooley, John L., V-P 

MacGregor, John R., Res. Coordinator 

McLaughlin, Edward J., Supvr., Eng. Lubricants 
Div. 


California State Polytechnic 
College 


Gustafson, Lester W., Hd. Aero. Engrg. Dept 
Werback, Wm. J., Assoc. Prof 


Caliputer 


Faulconer, Thomas P., Gen. Mer. 


Calor, Ltd. 


Brzozowski, Witold, Pres. 


Cameron Iron Works, Inc. 


Newman, Morris, Engr. “‘E”’ 


Canadian Aeronautical Institute 


Luttman, H. C., Secy 


Canadian Aviation Electronics 


Stalony-Dobrzanski, J. A. M., Ch. Aerodynami- 
cist 


Canadian Pacific Air Lines, Ltd. 


Gray, Ian A., Dir. of Maint. & Engrg. 
Sheh, Kenneth, Proj. Engr 


Can-Car Company, Ltd. 


Bedford, Garth B., Engrg. Technician 


Canterbury University 


Stevenson, Dennis Clifford, Sr. Lecturer 


Canton-Carey Sales, Inc. 


Connelly, J. Fred, Pres 
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Carew Steel Company 


Fix, Dale E., Engrg. Draftsman 


Caribbean-Atlantic Airlines, Inc. 


Hernandez, Alberto, Ch. of Inspection & Engrg. 


Carnegie Institute of Technology 


Thorp, George B., Lecturer, Dept. of Math 


Carrier Corporation 


Misener, Stuart, Asst. to Chm. 
Ryan, Matthew G., Sr. Engr. 


Case Institute of Technology 


Bolz, Ray E., Prof. of Aero. Engrg., Assoc. Hd., 
Mech. Engrg. Dept 

Burlage, Henry, Jr., Dir., Propulsion & Aero- 
dynamics Lab., & Assoc. Prof. Aero. Engrg 

Faymon, Karl A., Instr 

Kuerti, Gustav, Prof. of Aerodyn. 

Marxman, Gerald A., Grad. Asst., Mech. Engrg 
Dept 

Pelech, Ivan, Grad. Stud 

Petry, Ruth, M., Res. Asst 

Skinner, Selby M., Assoc. Prof., Physical Chemis- 
try 

Swanson, W. Milton, Asst. Prof., Aero. Engrg 


CAT, Inc. 


Doole, George A., Jr., Vice-Chm., Bd. of Dir. 


Caterpillar Tractor Company 


Lyche, Webster N., Field Rep. 


CDC Control Services, Inc. 


Lesley, Robert F., Sr. Proj. Engr. 
Russ, Daniel George, Mgr., Aviation Div 


Ceco Steel Products Corporation 


Bowton, James Russell, Sales Engr 


Central Aircraft Corporation 


Burnelli, Vincent J., Pres. & Gen. Mer 


Centro Tecnico de Aeronautica 


Young, Bradley H., Ch., Airways Div 


Century Engineers, Inc. 


Eliot, Donner C., Stress Engr. 
Hood, Delos W., Proj. Engr. 
Siefkes, Siegfried H., Stress Engr 


Cerro de Pasco Corporation 


Russell, Frank F., Chm. of the Bd 


Cessna Aircraft Company 


Abbott, Lawrence S., Struc. Engr 

Ahrens, Donald J., Proj. Engr 

Ashburn, Madison Hopper, Jr., Aerodynamist 

Baldwin, Mark E., Design Engr 

Branson, Carl F., Sec. Hd., Aerodyn., Business 
Transp. Div 

Chichester, Duane E., Aero. Engr 

Clements, Harry R., Ch. of Aerodynamics, 
Military Div 

Commer, Dean R., Jr. Static Test Engr 

Cox, Joe Francis, Aerodynamics Engr Jet 
div 

Crawshaw, Robert L., Engrg. Test Pilot 

Doshier, Kelsie Williams, Engr 

Fisher, Jack Warren, Proj. Engr 

Gerteis, Jerry H., Ch. Engr. Coml. Acft 

Greene, Richard J., Admin. Engr 

Griswold, James E , Design Engr 

Hackler, Maurice G., Sect. Hd Processes & 
Procedures, Military Div 

Hagan, Robert S., Engrg. Test Pilot 

Hinton, San H., Sr. Proj. Engr., Heptr. Dept 
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Kemper, Richard B., Aerodynamicist, Flt. Test 
Analysist 

Kirkpatrick, James E., Jr., Prod. Test Pilot 

Lamb, Robert Roy, Fit. Test Engr 

Macheers, Francis H., Aerodynamicist, Res 
Dept. 

Mall, O. D., Ch., Devel Engrg 

Martin, Charles V., Des. Engr 

McCollough, J. B., Fit. Test Engr. & Aerody 
namiucist 

McCormick, Glen S., Ch., Devel. Design 

Moore, Web W., Proj. Ener 

Overfield, Bert B., Jr., Engr 

Painter, Errol D., Devel. Engr. 

Parks, John F., Detail Engr 

Peterman, Bruce E., Propulsion Engr. 

Petroff, A. N., Dir., Res. Dept 

Pickett, Eugene Colin, Des. Engr 

Rietfors, Keith E., Field Svc. Engr. 

Robinson, William M., Flt. Test Aerodynamicist 

Roth, Don C., Des. Engr 

Salter, Tom, V-P —Engrg. 

Schmitz, Guenther, K. G, Sr. Fit. Test Engr 

Seibel, Charles M., Ch. Engr.—-Heptr 

Simmonds, Arthur W., Aerodynamicist 

Smith, Robert E., Proj. Engr., Production Heptr 
Dept 

Stegink, Gerald A., Engrg. Sect. Hd 

Stephens, Robert W., Engrg. Test Pilot, Coml. 
iv. 

Stinson, W. H., Engrg. Test Pilot 

Van Meter, George William, Jr. Fit. Test Engr. 

*Wallace, Dwane L., Pres 

Wells, Obed T., Proj. Engr., Single-Eng. Coml. 

Westfall, Vernon Dale, Ch., Business Transp 
Fit. Test 

Wickstrom, Wendel! A., Exp. Test Engr 

Wilson, William D. D., Jr., Ch. Fit. Test Engr. 
Military Div 

Wittenbach, A. J., Jr.. Lead Engr., Physical Test, 
Business Transp. Div 

Woodward, James D., Aerodynamicist 


Chain Belt Company 


Shafer Bearing Division 
Hunter, Robert F., Asst. Ch. Engr. 


Minkin, Rose, Prod. Designer 
*Schram, Richard A., Asst. Sales Mgr 


Challenge Manufacturing 
Company 


Dougherty, R. H., Dir. of Res 


Chamberlain Aviation, Inc. 
Baker, Emmet E., Jr., Mgr., Electronics Div 
Coffman, A. C., Ch. Engr. 


Champion Spark Plug Company 


Archer, Harry C 
Supvr. 


Northeastern Dist., Aviation 


Chance Vought Aircraft, Inc. 


*McCarthy, C. J., Chairman of the Board 
Thayer, William Paul, V-P—Sales & Sve. 


Dallas, Tex. 


Ackerman, Lyman E., Airframe Sr. Designer 

Allen, T. E., Supvr.—-Surfaces Design Gr 

Andreoli, Douglas G., Asst. Proj. Engr 

Armstrong, Edward A., Des. Engr 

Arne, Vernon L., Propulsion Engr 

Bailey, J. Reese, Lead Hyd. Test Engr 

Barte, George R., Engr., Regulus Aerodyn. Gr 

Bartel, Cecil R., Lead Designer 

Barton, J. A., Fit. Safety Engr 

Bauer, George M., Designer 

Baylor, Robert N., Lead Struc. Design Engr 

Benner, Claude J., Ch., Program Control—Msl 

Berger, Russell E., Lead Des. Engr 

Beverage, Arthur W., Spares Supvr 

Bonnette, Charles I Lead Struc. Des. Engr 

Boucher, John H., Supvr., Hyd. Des 

Bower, Angus B., Lead Aerodynamics Engr 
Devel 

Boyer, Luther J., Ch. of Fit. Test Engrg 

Brougham, Harold F., Lead Struc. Des. Engr 

Brown, Kenneth L., Lead Devel. Des. Engr. 

Bryant, Billy V., Lead Designer 

Burke, Joseph E Lead Designer, Equip. & 
Cockpit Des 

Burns, A. Bruce, Lead Struc. Des. Engr 

Carter, C. V., Lead Theoretical Aerodynamics 
Engr 

Carver, George C., Field Sve. Engr., Msl 

Chattler, Leo Morse, Controls & Hyd. Staff 
Engr 

Christy, Roland, Lead Designer 

Clark, John Russell, Asst. Ch. Engr 


Clarkson, Mark H ipvr., 
dynamics Gr 
Condrey, W. R., De 
Cooksey, James M 
Engr. 
Cool, Walter B., Designer 
Cord, John M., Lead Struc. Design Engr 
Craig, Samuel J., Sr. Aerodynamic Engr 
Crissey, Jackson R., Lead Designer 
Cvetko, Edwin I Supt. of Airport Op. 
Dahlof, James | Struc. Proj. Engr. 
Darracott, George F., Proj. Eng 


Theoretical Aero 


gn Specialist 
xwell, Lead Aerodyn. Des 


gr 

Dean, Lewis (¢ r. Designer, PP Install. & 
Fuselage De 

Domanovsky, Paul, Aerodyn. Devel. Engr 

Donovan, Robert ( Ch. of Des. Staff 

Englert, Harry, Ir. Asst. Proj. Engr. 

Englert, Richard H r. Designer 

Esenwein, Fred ‘I Engrg. Specialist 

Foote, John D 

Force, William G ead Designer 

Gibbons, Henry B., Asst. Ch. Engr., Tech 

Gipson, James D., Designer 

Goehring, William |! Fuselage Lead Designer 

Green, Milton, Proj. Engr., Msl. Des 

Guadagnoli Michael J Sr Weight Contro! 
Engr. 

Halter, Edmund J r. Fit. Test Engr. 

Hardesty, Gilbert R., Field Svc. Engr 

Harrison, William P., Jr., Aero. Engr., Theoreti 
cal Aerodyn 

Harvey, Charle I Ir Sr. Test Engr., Fluid 
Syst. & Propulsion Lab 


Haworth, Donald R., Sr 

Head, A. L., Jr., Engrg. Specialist 

Herbel, Robert | \erodynamicist 

Hesse, Walter John, Supvr., Advanced Devel 
Planning 

Hill, Ray T., Supvr., Edwards Op. 

Hohensee, Arnold W Lead Designer 

Holbrook, David A., Sr. Aerodyn. Des. Engr 

Hollis, Claiborne P., Engr., PP Install. Des. Gr 

Holmes, Lloyd Harold, Lead Test Engr 

Holmes, Robert 1 I son Engr 

Hospers, John J sp Asst. to the Pres 

Houseworth, William H 


Propulsion Engr 


Propulsion Engr. 
Hutchinson, Samuel Frederick, Engrg. Coordina 
tor 
Jarrett, Alfred | Ch. of Devel 
Johnson, Edward |! 1is Jr., Asst. to Proj 


Engr., Msl 
Josephs, Lyman ( Ch. Proj. Engr 
Kennedy, Richard R Sr. Liaison Engr 
King, Jesse J., Jr., Pre 
King, Lloyd D., Proj ion Engr 
Kitchel, George E., I d Engr 
Kohr, Bradley G., Engrg. Specialist 
Kurzawa, Edward A., Lead Des. Liaison Engr. 


Stress Engr 


Kurzawa, Walter J., Fit. Test Engr 
Lang, Arthur | Jr., Engrg. Specialist 
Latham, Albert Jackson, Engrg. Specialist- 


Psychology, Cockpit Des. & Fit. Safety Staff 
Leatherbury, Cli Ch. of Msl. Sales Proj 
Lively, O. D., Lead Propulsion Engr 

Loewen, Walter R., Lead Des. Engr 

Louthan, John D., Aerodyn. Des. Proj. Engr 
Love, Sol, Pre Engr 


Ludwig, John W Supvr Devel. Design Gr 
Luton, William B., Design Specialist 
MacDonough, Edward P., Proj. Engr 
MacKay, J. K. L., Lead Devel. Des. Engr 
Mailloux, Ernest Cl Struc. 


Mangum, Juniu 
Marshall, Edmund ‘\ Supvr., 


Martin, Wesley B truc. Des. Engr 
McCormack, Whitney, Asst. Proj. Engr 
McDowell, E. ¢ Field Engr 


McRee, Kenneth O 
McWherter, Robert ¢ 
Tunnel 


ead Designer 
Supvr., High-Speed Wind 


Menco, William M r., Aerodyn. Field Ener 

Michna, Donald J., Jr. Engr 

Midgorden, John I Theoretical Aerodynamics 
Engr 

Miller, Charles O ff Engr., Cockpit Des. & 
Fit. Safety 

Modrall, William |} ead Designer, Fuselage 
Des. Gr 

Monroe, Gerald of Military Sales 

Moore, S. B Ir. I r 

Morse, David M D Ener 

Mouritsen, T. Edgar, Propulsion Engr 

Navoy, Helen, Lead t Devel. Engr 

Nothnagle, Frank t. Test Instrumentation 
Engr 

Owens, Jack Edwin rest Engr 

Owens, Thomas D r. Fit. Test Engr 

Pade, Robert K., | Engr 

Penry, Charles W., I i Engr 

Peterson, Norval D., Hyd. Des. Engr 

Petty, Paul I Proy m Analyst 

Poindexter, Walter A., Jr., Engr 

Pope, Thomas Camer Fit. Test Engr. 

Popovich, Louis B r. Weight Control Engr 

Priest, Roy R., Jr., I d Des. Engr 

Repp, Glenn A., Sr. Engr., Rocket Eng. Test 

Reynolds, Betty Jeanne Aerodynamicist 

Riccius, Merril \ Hyd. & Controls Design 
Specialist 

Richardson, Lauren Baxter, Jr., Ch. Fit. Test 
Proj. Engr 

Ringham, Rodger |! Supvr., Wind Tunnel Op 

Roach, Robert | ene, Jr., Lead Struc. Des 
Ener 

Rodean, Howard ¢ Engrg. Specialist 

Rodriguez, George | Field Engr 

Rogers, Clarence A Ir Aero. Engr. & Sr 
Designer 

Rogers, Robert H., Engrg. Sect. Planner 


Roth, Morris, E., Asst. Ch Military Sal 
Schmidt, David L., Sr. Designer ; 
Schoelerman, Duane B., Sr. Des. Aerodynamist 
Schoolfield, Wm. C., Asst. Ch. Engr., Msl.. 7 ech 
Schroeder, Leslie W., Sr. Designer, PP Inst] Des. 
Scott, Benjamin C., Jr., Des. Specialist 
Shaw, Allan W., Aerodyn. Des. Engr. 


Sibila, Alfred I., Ch., Engrg. Personnel & Plan. 
ning 

Simpkins, Donald W., Tech. Writer 

Sleeper, Robert K., Engr 

Smith, K. G., Ch. Tool Engr 

Starr, G. Alan, Struc. Proj. Engr R&D 

Stevens, John Erwin, Asst. Ch., Struc 

Stewart, Charles E., Asst. Proj. Engr 

Stiles, Marvin E., Lead Struc. Des. Engr 

Stroud, George R., Jr., Lead Designer 

Stuart, Jack M., Des. Engr 

Swallow, Harold G., Devel. Aerodyn. Des, } ngr. 

Swan, Gail H., Proi. Engr E 

Swope, Marion E., Sr. Designer 

Tow, Arlis W., Des. Engr 

Townsend, Samuel J. C., Ch. of Propulsion 

Tumlinson, Richard R., Sr. Aero. Des. Engr 

Turner, Curtis L., Jr., Lead Designer 

Ullock, Malcolm H., Aerodyn. Des. Engr 

Wakeley, Tendon, Sr. Designer 

Walton, Lewis J., Exp. Test Pilot 

Ward, John P., Lead Designer, Des. Liaison Gr 


Webb, William C., Lead Design Engr 
Williams, Wyvel T., Jr., Field Engr 
Wylie, Robert I Field Engr 

Young, John P., Aerodynamics Design Engr 


Grand Prairie, Tex. 


Girault, Lawrence J., Lead Designer 
Nelson, Robert L., Sr. Designer 
Pratt, Calvin Lee, Jr., Propulsion Engr 


Miscellaneous 
Eckert, Francis M., Supvr., Instrumentation 


Mojave Test Gr. 
Ilgen Paul R., Sr. Aerodyn. Engr., Pt Mugu, 


Cah 
MeMillin, William C., Aerodyn. Des. Engr., Ed- 
wards, Calif 


Chandler-Evans Division, 
Pratt & Whitney Company, Inc. 


Guzewicz, Edmund A., Proj. Engr. 


Charles Edward Chapel & 
Associates 


Chapel, Charles Edward 


The Chase Manhattan Bank 


*Younger, Cole J., V-P 


Chesapeake Life Insurance 
Company 


Rosenberg, Leonard H., Pres. 


Chesapeake & Ohio Railway 
Company 


Browne, Kenneth Alan, Dir. of Res 


Chicago Aerial Industries, Inc. 
Elliott, Eugene W., Des. Engr 

Maglietta, George M., Engrg. Rep 

Mraz, Miles James, Design Engr 

Sonne, Fred T., Pres 

Tamosaitis, Anthony, Syst. Analyst 


Chicago Pneumatic Tool 
Company 


Ulichny, Edwin E., Diesel Engr., Sale 


Chicagoland Airport, Inc. 


Saxe Robert K., Fit. Instr. 


Christensen Tool & Engineering, 
Inc. 


Herbert, John W. Treas 
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HIGH LEVEL 
LIVERY 


You’re looking at a big forward step in American air power. 
The Boeing KC-135 jet tanker-transport shown refueling a 
B-52 goes up and after the supersonic bomber to deliver a fuel 
load. No longer will the B-52 have to come down and slow 
down to get its fuel. This means faster, safer, more efficient 
refueling and longer range operation for the B-52. 


Foote Bros. has provided, and is providing for these 
aircraft, important Precision Assemblies for surface control 
mechanisms, as well as Precision Aircraft Quality Gears for the 
engines that power them. 

We are proud of the confidence placed in us by the aviation 
industry, and prouder still of the performance of Foote Bros. 
components in these and other aircraft. 


For design, development, and/or production 
of Precision Aircraft Engine Type Gearing, 
actuators and power transmission, come to 


tn Bros. first. It will pay you dividends. FODTE BR (%) | | RB | FC) S 


trademark stands for the finest industrial gearing made Beller Power Th Beller Gr band 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
4545 South Western Boulevard. Chicaao 9. Illinois 
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Chrysler Corporation 


Borden, David M., Asst. Ch. Engr., Res 

Braddock, Donald E., Prod. Engr 

Brinckerhoff, Richard C., Stud. Engr 

Chute, Richard, Proj. Engr., Gas Turbine Res 

Craft, James W., Mbr. Central Organization 
Dept 

Glass, George Richard, Engr., Engrg. Div 

Haase, Gerhard K. F., Engr 

Hertler. Eugene Guy, Supvr., Aeroballistics Unit 

Ondocsin, John, Prod. Engr. 

Trueman, Frederick C.. R&D Specialist 


Missile Operations 


Abreu, Anthony, Proj. Weights Engr., Prelim 
Jes 

Africano, Alfred, Dept. Hd., Propulsion Res., 
Msl. Op 


Babb, Charles D., R&D Technician, Msi. Op 

Butterfield, John P., Ch. Engr., Msl. Op 

Dunford, E. Frank, Staff Proj. Engr 

Hart, Eugene M., Devel. Test Engr 

Jones, Orville K., Msl. Test & Developing Engr 

Lekus, Louis John, Jr., Staff Proj. Engr 

Loy, Carl A., Sr. Engr., Msl. Op 

Luecht, John W., Hd., Analytical Des., Msl. Op 

Reid, Frank A., III, Sr. Engr., Aeroballistics Gr 

Rialson, Donald E., Mgr., Op., A.F. Msl. Test 
Center 

Socks, Glenn A., Sr. Engr., Struc. Dynamics 

Straayer, Joseph W., Staff Engr., Msl. Res. Sect 

Theobald, Phillip E., Supvr., Mech. Des. G&C 
Dept 

Tomich, Louis, Sr. Engr., Analytical Des. Gr 


Cinerama, Inc. 


McAllister, William L., Field Engr., Theater 


Instal 


Clark Bros. Company 


Hubbard, John K., Mgr., Prod. Engrg. Turbo 
Prod. Div. 


Clark Equipment Company 


McKee, Dale W., Engrg. Mgr., Spl. Prod. Engrg., 
Ind. Truck Div. 

Rogers, Cyril B., Ch. Engr., Spl. Devel. Sect., 
Industrial Truck Div. 


Clary Corporation 


Sparks, Brian, Gen. Mgr., Acft. Div. 


Clear Waters Company 


May, John F., Partner 


Cleveland Graphite Bronze 
Company 


Stankiewicz, Louis J., Mgr., Seal Engrg 


The Cleveland Pneumatic Tool 

Company 

Gazley, Richard C., Dir. of Engrg. 

Harmer, Harold J., SW Dist. Mgr. 

*Hopkins, Maj. Gen. Frederick M., J1., USAF 
(Ret.), V-P 

Mullin, Sam S., Pres 

Rahrig, Thomas F., Prelim. Des. Engr. 


Clifford Manufacturing Company 

Woodhull, Albert S., Ch. Engr., Heat Exchanger 
Div. 

Clinton Machine Company 


Graham, Harry J., Dir. of Engrg. 


Coleman Engineering Company 


Alcorn, Norvin E., Supvr., Analysis & Test Sect. 
Anderson, Raymond F., Aerodyn. Engr. 
Fastiggi, James J., Des. Engr. 


Gardner, E. A., V-P 

Lovitt, Richard L., Mech. Des. Engr 
Proj. Instrumentation 

Oberg, Merle I Des. Engr. 

Schlueter, A. Harry, Test Engr 

Sperl, Frank, Des. Engr 

Thompson, Hugh B., Engr. 
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The College of Aeronautics 


Bennett, James A. J., Prof. of Aerodyn 

Harris, Kenneth David, Lecturer in Aerodyn 

Nonweiler, Terence R. F., Sr. Lecturer in Aero 
dynamics 

Rainbird, William John, Lecturer, Gen. & Exp 
Aerodyn 


The College of the City of New 
York 


Fannan, Joseph, Engrg. Stud 

Hem, Lawrence W Asst. Dean & Prof. Mech 
Engr 

Updegrove, Henry 1 
Engrg 

Zeiberg, Seymour Lawrence, Lecturer, Mech 
Engrg. Dept 


Jr., Assoc. Prof. of Mech 


Collins Radio Company 
Lippisch, A. M., Hd., Aero. Res, Lab. 


Colonial Aircraft Corporation 


Lindblad, Herbert P., Ch. Ener 
Small, Ronald J., Proj. Engr. 

Tarbox, Jack M., Prelim. Design Engr 
Thurston, David B., Pres. 


Columbia Research and 
Development Corporation 


Dotts, Homer W., V-P & Ch. Engr 
Glascock, James | Sr. Des. Engr 


Columbia University 


Bleich, Hans H., Dir., Inst. of Flight Struc 

Boley, Bruno A Assoc. Prof., Inst. of Flight 
Struc. 

Dillon, Oscar W , Jr., Res. Asst 

Freudenthal, Alfred M., Prof. of Civil Engrg 

Heller, Robert Andrew, Instr. in Civil Engrg 

Herrmann, George, Assoc. Prof. of Civil Engrg 
Inst. of Flight Struc 

McKay, Gordon B., Assoc. Prof. of Mech. Engrg 

Wood, Ben D., Prof., Collegiate Educational Res 
Columbia College 

Yarymovych, Michael I., Grad., Stud 


Colvin Laboratories, Inc. 


Colvin, Charles H., Pres. 
Sano, Julian H., V-P & Ch. Engr 


Combustion Engineering, Inc. 


Biro, Louis, Reactor Analytical Engr 
Zmola, Paul (¢ Mer 
Reactor Devel. Div 


Commercial Casting Company 


Quiaoit, Jesus S., Struc. Engr 


Commonwealth Aircraft 
Corporation Pty., Ltd. 


Byron, Raymond Albert Vincent, Des. Engr. 
Ring, lan H., Ch. Engr 


Comprehensive Designers, Inc. 


Kutkuhn, James G., Aerodyn. Engr 


Computer Engineering 
Associates, Inc. 


MacNeal, Richard H. Engr 


SEPTEMBER 


Reactor Engrg. Sect., 


Computer Instruments 
Corporation 


Adise, Herbert H., Ch. Engr. 


Computing Devices of Canada, 
Ltd. 


Magson, John, Hd. Fit. Test Equip Dept 
Parsons, James Stuart, Tech. Dir 
Smith, James E., Jr., Mgr., Tech. Svc. Br 


Condesco, Ltd. 


Creedon, Anthony Michael, Ch 


tressman 
Palmers Green Br. 


Condon & Forsyth 


Condon, Cyril Hyde, Partner 

Magner, Austin P., Partner 
Conover-Mast Publications, Inc, 
Hawthorne, Randolph, Editor, Aviation Age 


Osmun, W. G., Assoc. Editor, Aviation Age 
Reed, Robert Johnson, Cleveland Mer., Aviation 
Age 


Consolidated Diesel Electric 
Corporation 


Derdiarian, Kachas, Ch., Tech. Sve 


Consolidated Electrodynamics 
Corporation 


Dickinson, Holley B., Asst. to Pres 
Negris, Vitalis, Draftsman, Prod. Drafting Dept 
Construcciones Aeronauticas, S.A. 


Larraga, Pedro Huarte-Mendicoa, Dir. of Proj 


Consultants & Designers, Inc. 


Arnold, M. Lee, Design Engr. 

Glenn, Marvin M., Layout Draftsman 
Gloster, Joseph, Admin. Engr. 
*Hilton, Thomas H., V-P 

Orkin, Stanley S., Struc. Engr. 

Sann, Robert Ives, Struc. Engr. 


Continental Aviation & 
Engineering Corporation 


Gabel, Ronald, Aero. Engr 

Hiersch, Frederick A., Staff Engr 

McDonough, C., Ch. Test Engr Comp. & 
Environmental Devel 

Morris, H. William, Proj. Struc. Engr., Gas 
Turbines 

Squiers, John C., Staff Engr 

Walch, Howard C., Proj. Engr 

Wilhoff, Fred J., Assistant Project Engineer 


Continental Belton Company 


Chervenka, Calvin C., Ch. Engr 


Continental Motors Corporation 


Altman, Peter, V-P & Eng. Cons. 
*Reese, C. J., Pres. 


Control Components Company 


Hokanson, Evert C., Partner 


Control Instrument Company 


Groder, Morris, L., Sr. Devel. Engr 


Control Specialists, Inc. 


Ashkenas, Irving L., Ch. Engr 
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IAS ROSTER OF MEMBERS, 


Click, Gordon E., Staff Engr 
Myers, Samuel A., Staff Engr 


Convertawings, Inc. 


Kaplan, David H., Pres. & Ch. Engr 


Cook Electric Company 


Cook, H. Weir, Jr., District Mgr., Indianapolis 
District Ofe 

Milan, George Charles, District Mgr. 

Poggi, Martin, J., District Mgr., Seattle, Wash. 

Turner, Kenneth B., Proj. Engr 

White, Henry G. R., Sr. Engr 


Cook Research Laboratories Division 


Ariano, Donald Joseph, Designer 

Baciak, Albert M., Sr. Engr., Aerophysics 
Bidne, Chas. V., Sr. Engr 

Collins, Walter S., Proj. Engr. 

Engstrom, Bert A., Sr. Mech. Engr 

Ettenson, Norman J., Sr. Engr 

Fredette, Raymond O., Asst. Dir 

Friedlund, Donald R., Engr 

Gran, Warren M., Proj. Engr 

Hamilton, Richard W., Sr. Engr. Aero-Physics 


Gr 

Hawkins, Harold V., Asst. Dir 

Heineman, Richard H., Sr. Engr 

Hoffmann, Peter R., Sr. Engr Aero 

Kartasuk, Raymond H., Sr. Engr. Aero-Physics 

Meyer, Richard A., Sr. Engr., Aerodynamics 

Moeller, John H., Sr. Engr., Aerodynamics Sect 

Musil, Jay L., Sr. Aero. Engr 

Pedersen, Pau! E., Proj. Engr 

Pelc, Charles J., Sr. Engr 

Provart, Robert, Sr. Engr 

Ruprecht, Fred A., Supt., Parachute Dept 

Schick, Fred T., Sr. Engr 

Sims, Leland W., Sr. Engr 

Wackelin, Harold L., Sr. Engr 

Wiant, Harry W., Proj. Engr 

Zimay, Donald R., Jr. Engr., Aero. Div 


Inland Testing Laboratory Division 


Osmanski, Joseph T., Engrg. Supvr. 


Frank R. Cook Company 


Cook, Frank R., Pres. 


Cooper Development 
Corporation 


Zimney, Charles M., Ch. Engr 


Corex Limited 


Isserstedt, S. Gordon, Pres. 


Cornell Aeronautical Laboratory: 
Inc. 


Adler, Alfred A., Assoc. Aerodynamicist 

ee, John P., Hd., Engrg. Br., Wind Tunnel 
Jept 

Ball, J. Norman, Asst. Dept. Hd., Flt. Res. Dept 

Bartlett, George E., Admin. Engr., Aerodyn 
Res. Dept 

Beneke, Jack, Aero. Res. Engr 

Bird, King D., Asst. Hd., Wind Tunnel Dept 

Birk, Paul M., Staff Engr 

om, John W., Proj. Engr., Wind Tunnel 
Jept 

Bolles, F. C., Admin. Asst. 

Brady, W. Gordon, Assoc. Res Engr 

Breuhaus, Waldemar O., Hd., Flt. Res. Dept 

——. Walter, Jr., Asst. Hd., Wpn. Syst. Des. 
Jept 

Bull, Gifford Proj. Engr. & Pilot, Flt. Res. Dept 

Champney, William B., Princ Engr 

Chapman, Seville, Hd., Physics Dept 

Cheilek Harold A., Head, Aero-Mech. Dept 

Cheng, Hsien K., Res Aerodynamist 

Chudyk, Donald William, Wind Tunnel Op 

Crowell, William E., Hd., Wpn. Syst. Des. Dept 

Czeck, Eugene A., Wind Tunnel Operating Engr 
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Daughaday, Hamilton, Hd., Heptr Sect 
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Kamrass, Murray, Princ. Engr 
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Dept 
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Kent, John D., Proj. Ldr., Wind Tunne! Dept 
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Lappin, Arthur N., Princ. Aero. Engr 
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Dept 
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Randels, William C., Mgr.—Op. Res. 
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Curran Machine Works 
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Curtiss-Wright Corporation 
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Burggraf, Odus R., Aerodyn. Engr. 
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Tiedeman, Robert K., Ch. Prop. Devel. Engr 

Wunner, George W., Megr., Sales Admin 

Zwack, Raymond T., Staff Engr 
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Rains, Dean A., Hd., Compressor Gr. Stewart, Charles ( Proj. Engr 
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ICKERS. 


Numerous Vickers miniaturized hydraulic airborne components have 


been successfully developed for missile use without sacrifice of 
their inherent high efficiency and reliability. Representative of the 
“packaged” approach to dependable missile hydraulic power is 
the PFM-3906 constant displacement piston type pump shown here 
mounted on an electric motor. The pump has a theoretical delivery 
of 0.84 gpm at 7400 rpm and 1000 psi with a volumetric effi- 
ciency of 95%. The explosion proof motor has 6.0 in.-lb. torque 
from 6900 to 9000 rpm. The complete package weighs 8 Ib.... 
1 Ib. for the hydraulic pump and 7 Ib. for the electric motor. 

The overall length is less than 10 inches. For further 
information about Vickers miniaturized hydraulic components and 


complete packages, ask for Bulletin A-5216. 


VANGUARD 


7886 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 


Aero Hydraulics Division * Engineering, Sales and Service Offices: 


ADMINISTRATIVE and ENGINEERING CENTER TORRANCE, CALIFORNIA ¢ 3201 Lomita Boulevard 
Department 1414 ¢ Detroit 32, Michigan P.O. Box 2003 «© Torrance, California 


Aero Hydraulics Division District Sales and Service Offices * Albertson, Long Island, N.Y., 882 Willis Ave. 
Arlington, Texas, P.O. Box 213 
Seattle 4, Washington, 623 8th Ave. South 
Washington 5, D.C., 624-7 Wyatt Bldg. 
Additional Service facilities at: Miami Springs, Fla., 641 De Soto Drive 
TELEGRAMS: Vickers WUX Detroit, TELETYPE: "ROY" 1149 e CABLE: Videt 
OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., Ltd.—Great West Road, Brentford, Middx., England 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE re23 
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Allen, Fred C., Supvr., Stress Gr 

Allen, Leslie L., Liaison Engr 

Andersen, Arnold K., Customer Svc. Rep 

Anderson, Ray B., Struc. Engr., Struc. Test Gr 
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Bock, John W., Design Engr 
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LaMont, Charles W., Jr., Aerodynamicist 

Lenk, Eugene J., Res. Engr 
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Newton, Floyd C., Jr., Aerodyn. Engr 

Nichols, Harry A., Proj. Engr 
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Yopp, Wm. B., Elec. Sect. Ch 


Long Beach, Calif., Division 


Balzer, J. F., Des. Engr. 
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Caughey, Reed J., Gr Ldr., Fuselage Gr., Strength 
& Dynamic Stability Sect 

Church, Stanford, Ch. Aerodyn. Engr 

Cogan, Harry, Test ner 

Compton, Philip R Asst. Ch., Advanced Design 
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Fairchild Engine Division 


Chapline, George F., V-P, Gen. Mgr 
Ervin, Augustus L., Mgr., Gas Turbit 
tomer Relations 
Foreman, Kenneth M., Res. Engr 
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Hecht, Marvin, Analytical Engr 
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CRACKS THE “HEAT BARRIER” 
FOR THE CRUSADER! 


HARRISON 


COOLS 
CHANCE VOUGHT’S 


SUPERSONIC F8SU-1 


Sky-high and still streaking up... but heat’s always 
down to earth! Chance Vought’s F8U-1 Crusader depends 


on Harrison to handle the sizzling engine temperatures 


encountered in supersonic flight. These heat-exchangers 
are durable, dependable . . . they’re compact, 
lightweight, and specifically designed to provide the most 
efficient cooling for America’s most advanced aircraft. 
Aircraft manufacturers can rely on Harrison, with over 
40 years’ experience in the research and design of heat- 
control products. If you have a cooling problem, 

look to Harrison for the answer. 


TEMPERATURES 
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RADIATOR DIVISION, GENERAL MOTORS CORP., LOCKPORT, N.Y. 
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Kelley, Gilbert H., Analytical Engr 

Kramer, Herbert, Layout Designer 

Lester, Everard Mason, Asst. Gen. Mgr 

McCormick, John P., Test Engr. 

Rice, Janvier, M., Engrg. Staff Asst 

Shutts, William H., Quality Engr 

Smith, John C., Asst. Ch. Staff Engr 

Sullivan, T. M., West Coast Mgr., Los Angeles 

Fairchild Guided Missiles Division 

Bockmann, Wilbur H., Contracts Admin 

Classen, David M., Sr. Liaison Engr 

Lecat, Robert J., Asst. Proj. Engr. 

Meckler, Lawrence, Aerodyn. Engr 

Olshevsky, Dimitry E., Hd., Inertial Syst. Res. 
Lab. 

Pillsbury, Elmore P., Ch. Engr 

Speakman, Edwin A., V-P & Gen. Mgr 

Wohllebe, Fred, Sr. Aerodynamics Engr 

Fairchild Kinetics Division 

Gassner, Alfred A., Gen. Mgr. & Ch. Engr 

Israel, Lester, Sr. Aerodyn. Engr 

Stratos Division 

DeLalio, George M., Proj. Engr 

Faas, Charles W., Jr., Customer Relations Mgr 

Henkel, E. Eugene, Public Relations Mgr 

Hunter, David U., Ch. Engr., Ind. Prod. Br. 
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Maieli, Joseph R., Patent Coordinator 

Meyers, Norman, Sr. Proj. Engr 

Newbold, F. Eugene, Jr., V-P & Gen. Mgr 

Rapp, Ralph, Res. Engr 

Smith, James V., Supvr., Contract Admin 

Smith, Roy V., Proj. Engr 


The Fairey Aviation Company of 
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Russell, Joseph John, Ottawa Rep. 
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Farnsworth Electronics Company 
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Roy Fedden Aeronautics, Ltd. 
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Federal Electronics Corporation 
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Federal Manufacturing & 
Engineering Corporation 


Spencer, Robert D., Mgr., Aero. Engrg. & Prod 


Federal Telecommunication 
Laboratories 


*Organ, W. H., 
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Mgr., Electronics Systems Plan 
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Fenwal, Inc. 


Grabowski, George J., Sales Engr 
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White, J. R., Aviation Sales Mgr 


Ferrotherm Company 
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Fiat S.P.A. 


Gabrielli, Giuseppe, Aviation Div. Mgr 


Field Aircraft Services, Ltd. 


Butche Jasper Stephen, Ch. Designer 
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Field Aviation Company, Ltd. 


Mitchell, James Garth, Prod. Engr 


Fielding & Platt, Ltd. 


Bayliss, S/L Laurie J RAF (Ret.), Tech 
Publicity Mgr 
Fiji Airways 


Gatty, Harold, Owner 


Firestone Tire & Rubber 
Company 


Butterfield, Roy G., Sr. Mech. Engr 
Msl. Div 

Carroll, Thomas J., Field Engr 

Chandler, Harrison C., Jr., Sales Engr 
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Fleet Manufacturing, Ltd. 
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Flight Enterprises, Inc. 
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Flight Refueling, Inc. 
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Woods-Humphrey, G. E., Dir 


Flight Research, Inc. 
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Flight Safety, Inc. (New York) 
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Studer, Hans-Luzius, Tech. Dir., Acft. Div 
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Fowler Aeronautical Service 


Fowler, John C., Owner 


Fram Corporation 


Paster, Donald Lee, Ch., Advanced Engrg 


The Franklin Institute 
Laboratories for Research & 
Development 


Barnaby, Ralph S., Ch., Aero. Sect 
Berkowitz, Samuel M., Princ. Engr 


Frazer Engineering Company 


Frazer, Henry W., Dir. 


Frederick Research Corporation 


Frederick, Carl Leroy, Pres 


French Academy of Sciences 


Riabouchinsky, Dimitri P., Prof. Dr., Foreign 
Correspondent 


Fruehauf Trailer Company 


Hitch, Robert A., Ch. Engr 


The Frye Corporation 


Crook, Norman L., Ch. of Aerodynamics 
Donavan, Charles G., Ch., Publications & Styling 
Frye, Jack, Pres. & Chm. of Bd 

Hansard, John B., Gr. Engr., Loads 

Ray, Jack B., Power Plant Gr. Engr 

Sevelson, M. S., Gr. Ldr 


Future Products Engineering 
Corporation 


Stasinos, Nick George, Pres 


Maurice A. Garbell, Inc. 


Garbell, Maurice A., Pres 


Garbell Research Foundation 


Garbell, Maurice A., Pres. & Dir. of Res 


The Garrett Corporation 


*Garrett, John Clifford, Chm. of the Bd 

James, Heighton D., Proj. Engr 

Kambrich, Earl R., Asst. to Pres 

Pattison, William J., Dir., Military Relations & 
Foreign Op 

Ramsaur, Walter R., V-P-—Engrg 

Wallace, Harry H., Wash. Rep 


Aero Engineering Division 


Aderton, Thomas R., Sales Engr 

Bartlett, Parker M., Install. Engr 

Cook, Arthur J., Jr., Baltimore Br. Mgr 
Schmitt, Albert O., Br. Mgr., Columbus, Ohio 
Stokke, Allen R., Sr. Install. Engr 

Wright Jack P., Asst. Mgr 

Wynn, Francis X., Br. Mgr., Hillside, Il 


AiResearch Aviation Service Division 


Washburn, Frank E., Personnel Rep 


AiResearch Industrial Division 


Stiebling, Mary Lou, Supvr. of Engrg. Svc 


AiResearch Manufacturing Division 


ae Ralph L., Staff, Engrg., Ground Support 

Equip 

Coppage, J. E., Engrg. Specialist, Aerodynamics 

Crawford, James V., Ch. Prelim. Desigh Engr 

Detwiler Jerry F., Prelim. Design Engineer 
Acft. Air Conditioning 

Dewell, Harlan A., Proj. Engr 


Dutton, R. A., Ch. Admin. Engr 

Hoch, John Lane, Syst. Engr 

Holzapfel, Harrison W., Asst. Div. Mer 

Jones, Thomas B., Des. Engr 

Kettler, Jack R., Asst., Proj. Engr 

Knoernschild, Eugene M., Ch. of Aerodyn 

LeMay, Dan B., Prelim. Des. Gr. Ldr.—-Controls 

Reynertson, Don L., Proj. Admin., Contract 
Administration 

Riple, James C., Asst. Proj. Engr 

Ross, Robert J., Proj. Tool Est., Supvr 

Watson, Thomas E., Supvr. of Engrg. Placement 

Wielkoszewski, Wladystaw, Design Engr 

Yap, Kenneth K., Des. Engr 


AiResearch Manufacturing Division of 
Arizona 


Blanding, C. F., Staff Engr., Power Turbines 

Colyer, D. B., Prelim. Des. Aerodynamicist 

Dallenbach, Frederick, Ch. of Aerodyn 

Dengler, Max A., Adviser on Advanced Math 
Analysis 

Detzler, Stephen, Devel. Engr 

Grieco, Joseph Peter, Devel. Engr., Power Tur- 
bines Gr 

Kashmerick, R. M., Devel. Engr., Gas Turbine 
Compressors 

King, Leighton S., Engrg. Coordinator & Ch 
Prelim. Design Engr 

Knight, Edward J., Jr., Proj. Engr 

Lentz, George L., Proj. Engr 

McCoy, Allan W., Aerodyn. Gr. Ldr 

Regnier, William W., Prelim. Des. Engr 

Sheldon, Lewis R., Jr., Prelim. Des. Engr 

Smith, William C., Lab. Admin 


Airsupply Division 

Forisch, Edward J., Staff Engr.—Landing Gear, 
Wheels & Brakes 

Metteer, George Stephen, Customer Svc. Engr 

Murphy, Maurice P., Install. Engr 


Rex Division 


Campbell, J. Richard, Sr. Stress & Vibration Engr. 
Ehinger, Robert L., Personnel Mgr 


Gaul & Voosen 


Knack, Frederick J., Struc. Engr 


William C. Geer Laboratory 


Geer, William C., Owner 


Geisse Gears, Inc. 


Geisse, John H., Pres 


Genaire, Ltd. 


Mitchell, Keith C., Production Engr 
Picken, Harty Belfrage, Pres. & Ch. Engr 


General Astronautics 
Corporation 


Wakeford, Ronald C., Dir. of Tech. Op 


General Avionics, Inc. 


Risner, L. Wafe, V-P 


General Dynamics Corporation 


*Keller, Harold, Dir., Assn. Relations 

Land, VAdm. E. S., Dir. & Cons 

Richardson, RAdm. L. B USN (Ret.), Sr 
P—Engrg 


Canadair Limited 


Adamson, Louis S., Spare Parts Sales Mgr 
Bates, D. Barker, Ind. Designer 
Bernstein, Saul, Sect. Ch., Stress 

Bloom, Charles A., Sect. Ch., Struc. Test 


Bogdanoff, David, Ch., Dynamics & Automatic 


Computing 
Botman, Mat, Dynamics Engr 
Box, L., Canadair Rep 
Coates, Edmund W., Gr. Leader, Airframe Design 
Coleman, J. C. B., Sect. Ch., Engrg. Dept 
Conea, Michael M., Sr. Engr 
Davidson, Valentine, Gr Ldr 
Dynamic Test & Devel 
Davies, Charles, Gr. Ldr., Design Dept 
Deans, Robert L., Gr. Ldr., Aerodyn 
de Hart, William G., Admin. Engr 
*Ebel, William K., V-P-—Engrg 
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Fangor, M. W. V., Sr. Engr., Exp. Engrg 

Greeniaus, H. J., Ch., Equip. Design 

Halton, Harry, Gr. Ldr., Design Engrg 

Hamelet, Jean Henri, Sales Engr 

Hayward, Ralph, Spl. Wpn. Drawing Ofc. Supvr 

Heine, C. J., Asst. Mgr., Sales Sve 

Higgins, Edward H., Ch. Proj. Engr 

Howling, Leonard Harry, Engineer *‘B’’ Equip. 

Irbitis, Karlis, Sr. Prelim. Des. Engr 

Kaganov, B. J., Ch. Struc. Engr 

Knap, Jozef, Gr. Ldr., Design Engrg 

Larsson, Karl H., Mgr., Coml. Acft. Sales 

Lecavalier, J. F., Flt. Safety Engr 

Lilly, Alexander J., Mgr., Acft. Sales 

Longhurst, William S., Ch., Flt. Op 

Louie, Harry, Standards Engr 

Luckert, Hans Joachim, Sect. Ch., Spl. Wpn 
Engrg. 

Norsworthy, Edward, Proj. Coordinator, Sales 
Sve. Dept 

Notchev, Ivan, Engr. ‘‘A”’ 

Phillips, Frederick C., Ch., Aerodynamics 
Prelim. Design 

Schaefer, Everett, B., Asst. Ch. Engr 

Siebes, Jos. W., Mech. Engr., Airframe 

Sims, Arthur George, Sales Sve. Mgr 

Smith, Ronald F. O., Asst. Ch. Design Engr 

Sobolewski, G. J., Gr. Ldr., Des. Dept 

Stachtchenko, Leonard, Dynamics Engr 

Whiteman, Harry H., Asst. Proj. Engr 


& 


Convair Division 


Colorado Springs, Colo. 


Murray, Lester K., Mgr., Colo. Springs Ofc 


Daingerfield, Tex. 


Arnold, J. Elwood, Mgr 

Crosby, Frank M., Res. Test Engr. 

Dodd, Walter O., Analyst 

Lobrecht, Dorr, Jr., Res. Test Engr 

Luther, John M., Mgr. of Op 

Stowers, John C., Test Engr 

Volluz, Raymond J., Ch., 
Tunnel 

Wade, Merwin G., Res. Gr. Engr., Supersonic 
Wind Tunnel Dept 


Supersonic Wind 


Edwards Air Force Base, Calif. 


Allwardt, Victor L., Ch. Fit. Test Gr. Engr 

Baxter, Richard D., Sr. Fit. Test Instrumentation 
Engr 

Metz, Theodore R., Test Engr 

Petrick, J. Ronald, Fit. Test Control Engr 

Wallis, John R., Proj. Fit. Test Engr. 


Fort Worth, Tex. 


Adams, Richard E., Ch., Prelim. Des 

Allen, Lee T., Aerodyn. Engr., Aeroanalysis Gr 

Amuedo, Arthur R., Jr., Sr. Struc. Engr 

Archer, John S., Proj. Struc. Engr 

Armstrong, Forrest E., Prelim. Des. Gr. Engr 

Ball, Herbert Glenn, Aerodyn. Engr 

Barnard, James Donald, Struc. Engr 

Barnes, Kenneth H., Aerophysics Engr 

Beissner, Fred L., Jr., Aerodyn. Engr 

Benepe, David B., Sr. Aerodyn. Engr., Exp 
Aerodyn. Gr 

Bennett, Willard B., Sr. Des. Engr 

Bernardi, Louis Anthony, Aerodyn. Engr 

Bishop, Joe O., Fit. Test Engr 

Boulware, Jesse M., Aerophysics Engr., Gen 
Stability & Control Gr 

Bradfield, Ganey W., Sr. Design Engr 

Bradley, Olin Howard, Fit. Test Engr 

Breland, Hunter M., Propulsion Engr. 

Briggs, Clarence A., Aerodyn. Engr 

Brown, Wilbur Wesley, Proj. Struc. Engr 

Brunk, Sherman V., Sr. Des. Engr., Prelim. Des 


Bursnall, William J., Des. Specialist 

Busey, Charles H., Proj. Des. Engr 

Bush, William P., Jr., Assoc. Engr 

Calvert, Clarence E., Sr. Aerodyn. Engr 

Casteleiro, Carlos A., Aerodynamics Engr 

Cavanagh, Robert B., Jr., Propulsion Engr 

Chapman, James W., Struc. Engr 

Christmas, Harlan F., Sr. Design Engr 

Clanton, Neil A., Gr. Engr., Aerophysics 

Clemen, Arthur T., Proj. Struc. Engr 

Collins, Jesse E., Jr., Assoc. Engr 

Collinsworth, Edward Rex, Asst. Proj. Engr 

Cool, Gary D., Assoc. Engr 

Cox, Ernest F., Test Engr 

Curtis, Frederick A., Jr., Aerophysics Gr. Engr 

Curtis, William M., III, Aerodyn. Engr 

Dansby, Ted, Sr. Aerodyn. Engr 

Davis, Frank Wilbur, Ch. Engr 

Dewey, Gaylen L., Sr. Aerodyn. Engr 

Dietz, Wm. C., Sr. Proj. Engr 

Etherton, Billy D., Aerodynamics Engr 

Evans, William L., Aerophysics Gr. Engr 

Fallis, William Bruce, Gr. Engr., Theoretical 
Aerodyn 

Firebaugh, John M., Sr. Struc. Engr 

Foreman, Arthur S., Sr. Propulsion Engr 

Forrest, Raymond D., Fit. Test Engr 

Fox, Marvin K., Aerodyn. Engr 

Francis, James E., Proj. Propulsion Engr 

Goldberg, Arthur P., Sr. Struc. Engr 

Gordon, James A., Sr. Aerodyn. Engr 

Grogan, George C., Sr. Aerodyn. Gr. Engr 

Hand, William Carl, Jr., Des. Engr 
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Kelley, Gilbert H., Analytical Engr 

Kramer, Herbert, Layout Designer 

Lester, Everard Mason, Asst. Gen. Mgr. 

McCormick, John P., Test Engr 

Rice, Janvier, M., Engrg. Staff Asst 

Shutts, William H., Quality Engr 

Smith, John C., Asst. Ch. Staff Engr 

Sullivan, T. M., West Coast Mgr., Los Angeles 

Fairchild Guided Missiles Division 

Bockmann, Wilbur H., Contracts Admin. 

Classen, David M., Sr. Liaison Engr 

Lecat, Robert J., Asst. Proj. Engr. 

Meckler, Lawrence, Aerodyn. Engr 

Olshevsky, Dimitry E., Hd., Inertial Syst. Res. 
Lab 

Pillsbury, Elmore P., Ch. Engr 

Speakman, Edwin A., V-P & Gen. Mgr 

Wohllebe, Fred, Sr. Aerodynamics Engr 

Fairchild Kinetics Division 

Gassner, Alfred A., Gen. Mgr. & Ch. Engr 

Israel, Lester, Sr. Aerodyn. Engr 

Stratos Division 

DeLalio, George M., Proj. Engr. 

Faas, Charles W., Jr., Customer Relations Mgr 

Henkel, E. Eugene, Public Relations Mgr 

Hunter, David U., Ch. Engr., Ind. Prod. Br. 

Kass, George, Asst. Sr. Proj. Engr 

Maieli, Joseph R., Patent Coordinator 

Meyers, Norman, Sr. Proj. Engr 

Newbold, F. Eugene, Jr., V-P & Gen. Mgr 

Rapp, Ralph, Res. Engr 

Smith, James V., Supvr., Contract Admin. 

Smith, Roy V., Proj. Engr 


The Fairey Aviation Company of 
Canada, Ltd. 
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Martin, John F., Engr.—Res 
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Corporation 
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Roy Fedden Aeronautics, Ltd. 


Fedden, Sir Roy, Aero. Cons 


Federal Electronics Corporation 


Herrmann, Theodore, Sr. Mech. Engr 


Federal Manufacturing & 
Engineering Corporation 


Spencer, Robert D., Mgr., Aero. Engrg. & Prod 


Federal Telecommunication 
Laboratories 


*Organ, W. H., Megr., Electronics Systems Plan 
ning 
Richardson, Avery G., Mgr.—-Tech. Sve 


Fenwal, Inc. 


Grabowski, George J., Sales Engr 
Mackey, Robert W., Sales Engr. 
White, J. R., Aviation Sales Mgr 


Ferrotherm Company 


Long, Roger A., Mgr., Acft. Components Div 


Fiat S.P.A. 
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Field Aircraft Services, Ltd. 


Butche Jasper Stephen, Ch. Designer 
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Paster, Donald Lee, Ch., Advanced Engrg 


The Franklin Institute 
Laboratories for Research & 
Development 


Barnaby, Ralph S., Ch., Aero. Sect 
Berkowitz, Samuel M., Princ. Engr 


Frazer Engineering Company 


Frazer, Henry W., Dir. 


Frederick Research Corporation 


Frederick, Carl Leroy, Pres 


French Academy of Sciences 


Riabouchinsky, Dimitri P., Prof. Dr., Foreign 
Correspondent 


Fruehauf Trailer Company 


Hitch, Robert A., Ch. Engr 


The Frye Corporation 


Crook, Norman L., Ch. of Aerodynamics 
Donavan, Charles G., Ch., Publications & Styling 
Frye, Jack, Pres. & Chm. of Bd 

Hansard, John B., Gr. Engr., Loads 

Ray, Jack B., Power Plant Gr. Engr 

Sevelson, M. S., Gr. Ldr 


Future Products Engineering 
Corporation 


Stasinos, Nick George, Pres 


Maurice A. Garbell, Inc. 


Garbell, Maurice A., Pres 


Garbell Research Foundation 


Garbell, Maurice A., Pres. & Dir. of Res 


The Garrett Corporation 


*Garrett, John Clifford, Chm. of the Bd 

James, Heighton D., Proj. Engr 

Kambrich, Earl R., Asst. to Pres 

Pattison, William J., Dir., Military Relations & 
Foreign Op. 

Ramsaur, Walter R., V-P—Engrg 

Wallace, Harry H., Wash. Rep 


Aero Engineering Division 


Aderton, Thomas R., Sales Engr 

Bartlett, Parker M., Install. Engr 

Cook, Arthur J., Jr., Baltimore Br. Mgr 
Schmitt, Albert O., Br. Mgr., Columbus, Ohio 
Stokke, Allen R., Sr. Install. Engr 

Wright, Jack P., Asst. Mgr 

Wynn, Francis X., Br. Mgr., Hillside, Il 


AiResearch Aviation Service Division 


Washburn Frank E., Personnel Rep 


AiResearch Industrial Division 


Stiebling, Mary Lou, Supvr. of Engrg. Svc 


AiResearch Manufacturing Division 


Blake, Ralph L., Staff, Engrg., Ground Support 
Equip 

Coppage, J. E., Engrg. Specialist, Aerodynamics 

Crawford, James V., Ch. Prelim. Design Engr 

Detwiler, Jerry F., Prelim. Design Engineer, 
Acft. Air Conditioning 

Dewell, Harlan A., Proj. Engr 


Dutton, R. A., Ch. Admin. Engr 

Hoch, John Lane, Syst. Engr 

Holzapfel, Harrison W., Asst. Div. Mer 

Jones, Thomas B., Des. Engr 

Kettler, Jack R., Asst., Proj. Engr 

Knoernschild, Eugene M., Ch. of Aerodyn 

LeMay, Dan B., Prelim. Des. Gr. Ldr.—Controls 

Reynertson, Don L., Proj. Admin., Contract 
Administration 

Riple, James C., Asst. Proj. Engr 

Ross, Robert J., Proj. Tool Est., Supvr 

Watson, Thomas E., Supvr. of Engrg. Placement 

Wielkoszewski, Wladystaw, Design Engr 

Yap, Kenneth K., Des. Engr 


AiResearch Manufacturing Division of 
Arizona 


Blanding, C. F., Staff Engr., Power Turbines 

Colyer, D. B., Prelim. Des. Aerodynamicist 

Dallenbach, Frederick, Ch. of Aerodyn 

Dengler, Max A., Adviser on Advanced Math 
Analysis 

Detzler, Stephen, Devel. Engr 

Grieco, Joseph Peter, Devel. Engr., Power Tur- 
bines Gr 

Kashmerick, R. M., Devel. Engr., Gas Turbine 
Compressors 

King, Leighton S., Engrg. Coordinator & Ch 
Prelim. Design Engr 

Knight, Edward J., Jr., Proj. Engr 

Lentz, George L., Proj. Engr 

McCoy, Allan W., Aerodyn. Gr. Ldr 

Regnier, William W., Prelim. Des. Engr 

Sheldon, Lewis R., Jr., Prelim. Des. Engr 

Smith, William C., Lab. Admin 


Airsupply Division 

Forisch, Edward J., Staff Engr.—Landing Gear, 
Wheels & Brakes 

Metteer, George Stephen, Customer Svc. Engr 

Murphy, Maurice P., Install. Engr 


Rex Division 


Campbell, J. Richard, Sr. Stress & Vibration Engr 
Ehinger, Robert L., Personnel Mgr 


Gaul & Voosen 


Knack, Frederick J., Struc. Engr 


William C. Geer Laboratory 


Geer, William C., Owner 


Geisse Gears, Inc. 


Geisse, John H., Pres 


Genaire, Ltd. 


Mitchell, Keith C., Production Engr 
Picken, Harry Belfrage, Pres. & Ch. Engr 


General Astronautics 
Corporation 


Wakeford, Ronald C., Dir. of Tech, Op 


General Avionics, Inc. 


Risner, L. Wafe, V-P 


General Dynamics Corporation 


*Keller, Harold, Dir., Assn. Relations 

Land, VAdm. E. S., Dir. & Cons 

Richardson, RAdm. L. B., USN (Ret Sr 
V-P—Energ. 


Canadair Limited 


Adamson, Louis S., Spare Parts Sales Mgr 
Bates, D. Barker, Ind. Designer 
Bernstein, Saul, Sect. Ch., Stress 

Bloom, Charles A., Sect. Ch., Struc. Test 


Bogdanoff, David, Ch., Dynamics & Automatic 


Computing 
Botman, Mat, Dynamics Engr 
Box, L., Canadair Rep 
Coates, Edmund W., Gr. Leader, Airframe Design 
Coleman, J. C. B., Sect. Ch., Engrg. Dept 
Conea, Michael M., Sr. Engr 


Davidson, Valentine, Gr Ldr Dynamics, 


Dynamic Test & Devel 
Davies, Charles, Gr. Ldr., Design Dept 
Deans, Robert L., Gr. Ldr., Aerodyn 
de Hart, William G., Admin. Engr 
*Ebel, William K., V-P—Engrg 
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Fangor, M. W. V., Sr. Engr., Exp. Engrg 

Greeniaus, H. J., Ch., Equip. Design 

Halton, Harry, Gr. Ldr., Design Engrg 

Hamelet, Jean Henri, Sales Engr 

Hayward, Ralph, Spl. Wpn. Drawing Ofc. Supvr 

Heine, C. J., Asst. Mgr., Sales Sve 

Higgins, Edward H., Ch. Proj. Engr 

Howling, Leonard Harry, Engineer ‘‘B’’ Equip. 

Irbitis, Karlis, Sr. Prelim. Des. Engr 

Kaganov, B. J., Ch. Struc. Engr 

Knap, Jozef, Gr. Ldr., Design Engrg 

Larsson, Karl H., Mgr., Coml. Acft. Sales 

Lecavalier, J. F., Flt. Safety Engr 

Lilly, Alexander J., Mgr., Acft. Sales 

Longhurst, William S., Ch., Flt. Op 

Louie, Harry, Standards Engr. 

Luckert, Hans Joachim, Sect. Ch., Spl. Wpn 
Engrg. 

Norsworthy, Edward, Proj. Coordinator, Sales 
Sve. Dept. 

Notchev, Ivan, Engr. ‘‘A”’ 

Phillips, Frederick C., Ch., Aerodynamics 
Prelim. Design 

Schaefer, Everett, B., Asst. Ch. Engr. 

Siebes, Jos. W., Mech. Engr., Airframe 

Sims, Arthur George, Sales Sve. Mgr 

Smith, Ronald F. O., Asst. Ch. Design Engr 

Sobolewski, G. J., Gr. Ldr., Des. Dept. 

Stachtchenko, Leonard, Dynamics Engr 

Whiteman, Harry H., Asst. Proj. Engr. 
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Convair Division 


Colorado Springs, Colo. 


Murray, Lester K., Mgr., Colo. Springs Ofe 


Daingerfield, Tex. 


Arnold, J. Elwood, Mgr 

Crosby, Frank M., Res. Test Engr. 

Dodd, Walter O., Analyst 

Lobrecht, Dorr, Jr., Res. Test Engr. 

Luther, John M., Mgr. of Op 

Stowers, John C., Test Engr 

Volluz, Raymond J., Ch., Supersonic Wind 
Tunnel 

Wade, Merwin G., Res. Gr. Engr., Supersonic 
Wind Tunnel Dept 


Edwards Air Force Base, Calif. 


Allwardt, Victor L., Ch. Fit. Test Gr. Engr 
Baxter, Richard D., Sr. Fit. Test Instrumentation 
Engr 


Petrick, J. Ronald, Fit. Test Control Engr 
Wallis, John R., Proj. Fit. Test Engr. 


Fort Worth, Tex. 


Adams, Richard E., Ch., Prelim. Des 

Allen, Lee T., Aerodyn. Engr., Aeroanalysis Gr 

Amuedo, Arthur R., Jr., Sr. Struc. Engr 

Archer, John S., Proj. Struc. Engr 

Armstrong, Forrest E., Prelim. Des. Gr. Engr 

Ball, Herbert Glenn, Aerodyn. Engr 

Barnard, James Donald, Struc. Engr 

Barnes, Kenneth H., Aerophysics Engr 

Beissner, Fred L., Jr., Aerodyn. Engr 

Benepe, David B., Sr. Aerodyn. Engr., Exp 
Aerodyn. Gr 

Bennett, Willard B., Sr. Des. Engr 

Bernardi, Louis Anthony, Aerodyn. Engr 

Bishop, Joe O., Fit. Test Engr 

Boulware, Jesse M., Aerophysics Engr. Gen 
Stability & Control Gr 

Bradfield, Ganey W., Sr. Design Engr 

Bradley, Olin Howard, Fit. Test Engr 

Breland, Hunter M., Propulsion Engr. 

Briggs, Clarence A., Aerodyn. Engr 

Brown, Wilbur Wesley, Proj. Struc. Engr 

Brunk, Sherman V., Sr. Des. Engr., Prelim. Des 
Gr. 

Bursnall, William J., Des. Specialist 

Busey, Charles H., Proj. Des. Engr 

Bush, William P., Jr., Assoc. Engr 

Calvert, Clarence E., Sr. Aerodyn. Engr 

Casteleiro, Carlos A., Aerodynamics Engr 

Cavanagh, Robert B., Jr., Propulsion Engr 

Chapman, James W,, Struc. Engr. 

Christmas, Harlan F., Sr. Design Engr 

Clanton, Neil A., Gr. Engr., Aerophysics 

Clemen, Arthur T., Proj. Struc. Engr. 

Collins, Jesse E., Jr., Assoc. Engr 

Collinsworth, Edward Rex, Asst. Proj. Engr 

Cool, Gary D., Assoc. Engr 

Cox, Ernest F., Test Engr 

Curtis, Frederick A., Jr., Aerophysics Gr. Engr 

Curtis, William M., III, Aerodyn. Engr 

Dansby, Ted, Sr. Aerodyn. Engr 

Davis, Frank Wilbur, Ch. Engr 

Dewey, Gaylen L., Sr. Aerodyn. Engr. 

Dietz, Wm. C., Sr. Proj. Engr 

Etherton, Billy D., Aerodynamics Engr 

Evans, William L., Aerophysics Gr. Engr 

Fallis, William Bruce, Gr. Engr., Theoretical 
Aerodyn 

Firebaugh, John M., Sr. Struc. Engr 

Foreman, Arthur S., Sr. Propulsion Engr 

Forrest, Raymond D., Fit. Test Engr 

Fox, Marvin K., Aerodyn. Engr 

Francis, James E., Proj. Propulsion Engr 

Goldberg, Arthur P., Sr. Struc. Engr 

Gordon, James A., Sr. Aerodyn. Engr 

Grogan, George C., Sr. Aerodyn. Gr. Engr 

Hand, William Carl, Jr., Des. Engr 
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Harris, Charles E., Struc. Engr. 

Hayden, William D., Aerodyn. Engr 

Hayes, James E., Sr. Struc. Engr. 

Heineman, W., Jr., Des. Weight Engr 

Hickman, Billy J., Aerodyn. Engr 

Hile, Edwin E., Des. Gr. Engr., Thermodyn 

Hinckley, E. Charles, Jr., Aerophysics Engr 

Hinckley, Herbert W., Asst. Ch. Engr., Prod 
Design 

Hooks, Bentley C., Jr., Fit. Test Engr 

Hopson, George D., Sr. Propulsion Engr 

Hopton-Jones, Fred C., Struc. Gr. Engr., Prelim 
Des 

Hosek, John J., Jr., Sr. Aerodyn. Engr 

Hoyler, W. F., Des. Gr. Engr 

James, Earl E., Jr., Gr. Engr., Engrg. Test Lab 

Johnson, Harold T., Proj. Struc. Engr. 

Johnson, William S., Jr., Proj. Struc. Engr 

Kelbert, George O., Sr. Field Engr 

Kemp, Donald E., Sr. Struc. Engr 

Kimmons, Wylie M., Aerophysics Engr 

Kindler, Ralph A., Proj. Struc. Engr 

Kistler, Ernest Losson, Jr., Aerophysics Engr 

Kouri, Bobby G., Aerophysics Engr 

Kuchar, Charles E., Proj. Aerodyn. Engr 

Kulakowski, Leo J., Des. Specialist 

Ladd, Garth C., Proj. Aerophysics Engr 

Lederer, Richard W., Sr. Des. Engr 

Lee, Vernon A., Aerodyn. Engr 

Lemmon, Robert L., Proj. Engr 

Lindstrom, F. A., Des. Specialist 

Linn, Dudley Paul, Sr. Aerophysics Engr 

Love, Kenneth H., Sr. Design Engr 

Madsen, Alfred P., Proj. Aerodyn. Engr 

Mahaffey, Phil T., Struc. Gr. Engr 

Main, Guy F., Des. Specialist 

Mann, Charles C., Proj. Propulsion Engr 

Mann, Wesley M., Jr., Aerodyn. Engr 

Martin, Willis O., Aerodyn. Engr 

Maske, Edmund B., Jr., Ch. of Aerodyn 

Mason, Mark, Op. Analyst 

Massey, James V., Jr., Struc. Engr 

May Joe F., Aerodyn. Engr 

McDill, Paul L., Propulsion Engr 

Mead, John S., Sr. Op. Analyst 

Mielke, Florren Walter, Sr. Des. Engr 

Miller, Robert Edward, Sr. Struc. Engr 

Mitchell, Alton G., Sr. Flt. Test Engr 

Munson, Lloyd E., Sr. Des. Gr. Engr 

Mutchler, John V., Proj. Aerodyn. Engr 

Nassiff, Samuel Henry, Aerophysics Engr 

Nevins, Clyde D., Design Engr 

Newman, Charles J., Struc. Engr 

Neyland, Charles E., Aerodynamics Gr. Engr 

Oliver, Robert N., Propulsion Gr. Engr 

Palmer, George Dan, Struc. Engr., Flutter & 
Dynamics Gr. 

Papadopoulos, James G., Sr. Struc 

Patton, Robert J., Sr. Propulsion Gr 

Peloubet, Raymond P., Jr., Proj. Struc. Engr 

Pence, Robert F., Weights Design Gr. Engr 

Pendleton, Leland D., Test Engr., Fluid Dynamic, 
or 

Powers, Sidney A., Aerodyn. Engr 
Aerodyn 

Pratt, Dan E., Des. Specialist 

Pray, Donald George, Struc. Engr 

Prigge, John S., Jr., Sr. Aerophysics Engr 

Privett, William Estel, Propulsion Engr 

Propper, Edouard M., Sr. Struc. Gr. Engr 

Ransone, Robin K., Aerodyn. Engr. 

Reed, Bazil G., Asst. Div. Mgr., Ops 

Richard, Charles Hugo, Struc. Engr. 

Robbins, Norman B., Ch. of Proj 

Roberts, Raymond H., Struc. Engr 

Roland, Harry L., Des. Weight Engr. 

Samson, Charles H., Jr., Sr. Aerodyn. Engr 

Schurmann, Ernest E. H., Sr. Aerodyn. Engr 

Seacord, Charles L., Jr., Sr. Aerophysics Gr 
Engr 

Shanks, George, Sr. Design Engr. 

Sierra, Celestino R., Proj. Des. Engr 

Slagle, Grady M., Proj. Aerophysics Engr. 

Smith, Larz, M., Des. Specialist, Struc. Devel. 
Gr 

Smith, Richard T., Assoc. Engr 

Snell, Rex L., Equip. Engr 

Stancil, Robert Thomas, Sr. Aerodynamics Engr. 

Steele, Chester N., Sr. Propulsion Engr., Equip 
Environmental Control Gr., N.Y. Rep 

Stephens, Uel, Jr., Sr. Struc. Engr. 

Stucker, Harry T., Aerophysics Gr. Engr 

Studer, Vincent J., Sr. Struc. Engr. 

Sullins, R. T., Jr., Struc. Gr. Engr 

Sullivan, Thomas J., Mgr.--Contracts 

Tatro, Robert E., Sr. Propulsion Engr 

Thompson, Oscar N., Des. Specialist 

Towsley, Melvyn F., Admin. Supvr., Tech. Des 

Vaughn, John E., Assoc. Engr., Model Test Gr 

Vincent, Kenneth R., Proj. Propulsion Engr 

Voss, Robert G., Aerodyn. Engr 

Vrabel, Robert J., Sr. Flt. Test Engr 

Walker, Ralph McBee, Jr., Sr. Aerodyn 
Perf. Gr. 

Waner, Paul, Jr., Sr. Struc. Engr 

Warynick, Edward W., Sr. Engr 

Watson, David B., Aerophysics Engr 

Watson, John H., Sr. Aerophysics Engr., Auto 
matic Controls, Aerophysics 

Watson, Walter W., Jr., Des 
Aerodyn 

Welton, Ralph E., Jr., Engrg. Planner 

Wheeler, John Thomas, Aerodyn. Engr 

Whisenhant, Paul E., Engrg. Illustrator 

Whiteley, J. M., Aerodyn. Engr. 

Wilson, Dan C., Design Gr. Engr., Materials & 
Processes Gr. 

Witchell, A. S., Jr., Ch. Pilot 

Wolanski, Henry S., Sr. Aerophysics Gr. Engr. 

Zuber, Billy V., Struc. Engr. 


, Theoretical 


Engr., 


Engr., Exp 
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Pomona, Calif. 


Allardt, Clark E., Sr. Des. Engr 

Billingsley, James P., Aerodyn. Engr 

Bloom, Kenneth F., Sr. Res. Engr 

Bonk, Casimir J., Sr. Des. Engr 

Brodsky, R. F., Ch. of Aerodyn 

Burkheimer, George E., Ch. of Tech. Sve 

Evans, Robert Bryce, Ms]. Test Analyst 

Glynn, William J., Weight Engr 

Gobble, Wallace W Sr. Des. Engr 

Gueldner, Louis O., Jr., Design Specialist 

Heller, E. D., Mgr., Mfg. Devel. Dept 

Heyman, Donald F., Struc. Engr 

Jackman, Kenneth R., Ch. Engr., Test Labs 
Guided Msl. Div 

Jackson, Paul H., Jr., Sr. Aerodynamics Engr 

Jacobson, Orlin Milton, Msl. Test Engr 

Jones, Gary R., Assoc. Engr 

Landberg, Stanley H Aerodyn. Engr 

Loomis, Robert C Asst. Div. Mgr., Op 

Marcinek, Jack J.. Thermo-Mech. Gr. Supvr 

Maxwell, Norman E., Des. Specialist 

McIntosh, William Andrew, Sr 
Engr 

Miller, Percy H., Sr. Aerodynamics Engr 

Palmer, Albert E., Engrg. Gen. Supvr 

Rugge, George F., Jr., Msl. Test Engr 

Stevenson, R. E., Des. Specialist 

Stoughton, Milton F., Sr. Staff Engr 

Sutherland, Rodney D., Sr. Thermodyn. Engr 

Taylor, James P., Aerodyn. Engr 

Teague, Pauline V., Sr. Res. Engr 

Timm, James Donald, Assoc. Engr 

Tower, Merrill E Engrg. Writer 

Turner, Carrol E., Aerodyn. Engr. 

Verlangieri, Vincent ( Msl. Test Analyst 

Vogel, Theodore A., Tech. Gr. Engr 

Whitehill, William ] lech. Gr. Engr 


Thermodyn 


San Antonio, Tex. 
Dennis, Joseph, Jr., Field Sve. Engr 
Walden, J. J., Jr., San Antonio Mgr 
San Diego, Calif. 


Abels, Alan Weir, Asst. Dir., Coml. Sales 
Adamson, James M Asst. Proj. Engr 


Alexander, Walter Keith, Assoc. Engr., Model 
Des.— Wind Tunnel 
Alter, Horace J., Prelim. Des. Engr 


Anderson, Lawrence ( Fit. Test Engr 

Andreasson, Bjorn O Asst. Des. Gr. Engr 
Controls Gr 

Applegate, F. Daniel, Sr. Des. Gr. Engr 

Armstrong, Gene L., Ch. of Dynamics 

Avgerenos, A., Sr. Desig 

Bakemeyer, Wm. F 

Bakin, Phyllis R., Assoc. Engr 

Baldwin, Robert S., Sve. Engr 

Ballentine, Don C., Sr. Fit. Test Engr, Perf. & 
PP. Analysis Gr 


Ballou, L. Farwell, Jr Sr. Design Engr PP 
Install 

Bartle, E. Roy, Staff Scientist, Scientific Res 


Bartleson, Harold J Fit. Test 
nautics Div 

Batten, Robert I lest Engr 

Bayless, Ralph L., Ch. Engr 

Beck, Peter A., Staff Engr 

Bennett, Dwight H., Ch. of Aero 

Bergstrom, John S., Sr. Des. Gr. Engr 

Berlad, Abe L., Sr. Staff Scientist 

Berlin, Edgar D., Sr. Thermodyn. Engr 

Billings, Henry C., Proj. Engr 

Blake, Charles | Staff Engr., Ofc. of V-P 
Engrg 

Blumberg, Sam E., Asst. Flt. Test Gr. Engr 

Boteler, Earl W., Aerodyn. Gr. Engr 

Bowden, Roger G., Sr. Dynamics Engr., Dynamic 
Gr 

Boyle, Thomas E., Assoc. Aero, Engr 

Bracka, Bruno W., Des. Engr 

Breitenbach, M. J., Sr. Des. Engr 

Brooke, H. E., Ch. of Hydrodyn 

Brooks, Henry Tracy, Engrg. Admin. Supvr 

Brown, Leon D., Jr., Sr. Fit. Test Engr 


Engr., Astro 


Burstein, Adolph, Asst. Ch. Engr., R&D 
Byrne, John T., Hydrodyn. Engr 
Cady, Joseph George, Sr. Aerodyn. Engr 
Cappelen, Albert L., Fit. Test Engr 


Carter, Wilbert V., Asst. Des. Gr. Engr 
Castle, Richard P., Sr. Des. Engr., Armament 


Chalk, Joseph B., Des. Engr., Prelim. Des. Gr 

Chana, William F., Ch., Svc. Engrg., Intercep 
tors 

Chausse, Ronald H Asst. Fit. Test Gr. Engr 


Cheney, Harold k., Engrg. Staff Specialist 

Cheung, Lam-Tai, Sr. Struc. Engr 

Christensen, Grand D., Asst. to V-P—Engrg 

Clause, Melvin, Asst. Supvr., Field Sve 

Clements, L. V., Struc. Gr. Engr 

Close, Robert A., Sr. De Engr 

Connor, Lilah W nee Duffey), 
Proofing Analyst 

Crupi, Raymond Sr. Des. Engr 

Cubbage, Robert M Aerodyn. Engr 

Culbertson, Philip | Staff Engr. to V-P 
Engrg 

Cumming, David P., Sr. Aerodyn. Engr 

D’Annunzio, Mario G., Sr. Aero. Engr 

DeBevoise, John Manley, Des. Specialist 

Dickard, Herbert E., Sr. Design Engr 

Diller, Donald E., Des. Specialist 

Droege, Wm. C., Gr. Engr., Engrg. Fit. Test 
Dept 

Drowns, Robert E Aerodyn. Engr 
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Dvorak, Harry W., Sr. Des. Engr 

Eckert, Hans U., Staff Scientist 

Edelstein, Murray I., Fit. Test Gr. Engr 

Eilert, Morgan B., Jr., Aerodyn. En 

Erickson, Earl W., Sr. Aerodyn. Engr 

Eulberg, Alvin C., Sr. Struc. Engr 

Ewert, Edward C., Sr. Struc. Engr 

alk, Theodore John, Sr. Aerodyn. Engr 

amme, Joseph H., Asst. Ch. Engr 

‘aulconer, Thomas P., Sr. Des. Engr 

oelsch, George F., Des. Specialist 

olwell, P. A 

ox, William W., Sr. Proj. Engr 

‘rascino, Guillermo R., Des. Engr 

‘reeguard, Leslie A., Des. Engr 

‘rick, Charles William, Ch., Applied Res 

yermeraad, Donald P., Ch nerg. Test Pilot 

Geudtner, Walter J., Jr., Staff Asst. to Dir. of 
Scientific Res 

Glasson, Clyde L., Des. Engr 

Goelzer, H. F., Asst. Devel. Proj. Engr., Nuclear 

Goodrich, Robert B., Des. Engr Propulsion 
Fluids Gr 

Goodwin, Garland O., Assoc. Engr 
Model Design 

Gossett, William M., Spec. Analyst 

Gould, Ansel V., Aerodynamics Engr 

Green, Allen, Flt. Test Engr 

Greene, Francis P., Sr. Thermodyn. Engr 

Greer, Dick L., Sr. Struc. Engr 

Greiner, Herbert, Aerodyn. Engr 

Griffith, John S., Lab. Planning 

Gunthrop, Seth, Des. Specialist 

Haas, S. G. Frank, Jr., Ch. Devel. Engt 

Hart, Kenneth G., Des. Specialist 

Hayes, Robert B., Design Engr 

Herreshoff, J. B., R&D Computer Advisor 

Hester, Wayne, Fit. Test Engr 

Heyner, F. R., Aerodynamics Engr 

Hine, Ernest J., Des. Engr 

Hinman, Kenneth R., Aerodyn. Engr 

Holt, Robert L., Sr. Dynamics Engr 

Hopkins, John W., Sr. Des. Engr 

Jackson, Roy F., Des. Engr., Struc 

Jacobsen, Fredrik K., Senior Research Engineer 

Jerahian, George K., Sr. Des. Engr 

Kahler, Frederick A., III, Aerodynamicist 

Kainer, Julian H., Design Specialist 

Karnowski, Florian J., Des. Engr 

Keller, Wm. C., Mgr., Customer Relation 

Kelly, Charles P., Jr., Dynamics Engr 

Koenig, Robert J., Sr. Res. Engr 

Kourbelas, N. S., Sr. Struc. Engr 

Krava, Roy A., Jr., Fit. Test Engr 

Kuhns, Robert M., Gr. Engr., Engrg. Fit. Test 

Analysis 

anflisi, Raymond R., Sr. Aerodyn. Engr 

atimer, Merrill Dale, Des. Engr., Modification 
Engrg., Acft. Change Sve 


Wind Tunnel 


Laudeman, Ernest C., Sr. Fit. Test Engr 

Leadon, Bernard M., Sr. Staff Scientist, Scientific 
Res. Lab 

LeVine, J. W., Sr. Struc. Engr 

Levinsky, Ely Simon, Sr. Aerodyn. Engr 

Lewizky, Jury, Flt. Test Engr 

Linnell, Richard D., Staff Scientist 

Lorenz, George C., Sr. Thermodyn. Engr 

Lowe, Gideon C., Jr., Engrg. Writer 

Lull, John I Struc. Engr 


Lutz, Robert J., Asst. to V-P-—-En 
Lynch, Robert A., Sr. Des. Engr., Propulsion 
MacCarthy, Walter T., Wind Tunnel Mer 
MacLellan, Andrew D., Sr. Dynamics Engr 
Magoski, Peter, Des. Engr 

Majcan, Walter M., Fit. Test Engr 

Masaki, Mamoru, Aerodyn. Gr. Engr 

Mason, Jack, Ch. Admin. Engr 

Matteson, Harry C., Aerodyn. Gr. Engr 
Mawhinney, Robert F., Sr. Aerodynamic Engr 
Maxion, Donald R., Field Sve. Engr 

McCunney, Stanley J., Jr, Sr. Thermodynamic 


Engr 
McLean, Carl A., Assoc “Aerodyn. Engr 
Meyers, Hamilton A., Instrumentation Engr 
Fit. Test 
Miller, Kenneth R., Asst. Des. Gr. Engr 


Miller, Roy A., Des. Specialist, Struc 
Minor, C. Dwight, Sr. Des. Engr 

Monroe, William R., Hd. Msl. Syst 

Moore, Leon M., Des. Engr 

Moore, Robert E., Fit. Test Engr 

Morgan, Arthur David, Jr., Sr. Struc. Engr 
Moroney, James E., Sr. Flt. Test Engr 
Mothersole, George F., Sr. Aerodyn. Engr 
Mukhar, George Elias, Des. Engr 

Nilsen, Roy T., Sr. Struc. Engr. 

Nugent, W., Des. Gr. Engr 

Ostenso, Donald T., Sr. Des. Engr 
Pasternack, Joseph M., Ch., Syst. Analysi 
Payne, Louis A., Dynamics Gr. Engr 
Phillippi, Ralph L., Des. Gr. Engr 

Piper, James E., Sr. Aerodyn. Engr 
Piszkin, Stanley T., Jr., Aerodynamic En, 
Plummer, Charles P., Des. Engr 

Porter, Samuel R., Fit. Test Engr 
Pountney, Samuel, Des. Engr 

Ramsey, Joseph C., Aerodyn. Engi 

Ray, William A., Sr. Des. Engr 

Reeder, Walter D., Sr. Aerodyn. Enyr 
Rice, Robert C., Sr. Fit. Test Engr 
Riedler, A. D., Des. Specialist 

Riparbelli, Carlo, Des. Specialist 
Robinson, Harold L., Sr. Aero. Engr 
Robinson, Walter P., Assoc. Engr., Exp. lit. Test 


Roderick, Hobart C., Sr. Dynamics Engr 

Romig, Mary F., Staff Scientist, Scientific Re 
Lab 

Rose, Anthony Arthur, Design Engr 

Schaefer, W. H., Des. Specialist 
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FLUOREX Penetrates Thicker Sections... 
Shows Better Detail! 


Now you can “see” through thicker, heavier 
castings, welds and assemblies with unsurpassed 
detail, definition and resolution. The Fluorex® 
Image Intensifier, a product of Westinghouse 
research and engineering, assures rapid, accurate 
fluoroscopic inspection; lets you see more, faster. 
Other advantages are daylight viewing (because 
image is so bright), and a field no larger than the 
eye can view comfortably. Fluorex can be 


you CAN BE SURE...1F ITS 


Westin ghouse 


- You have never seen Fluoroscopy 
Like This! 


quickly adapted to your existing X-ray inspec- 
tion equipment. 

Whatever your X-ray inspection problem 
may be, our staff of Industrial X-ray Engineers 
can help you solve it with Westinghouse fluoro- 
scopic or radiographic equipment. Write today 
for complete information: Westinghouse Elec- 
tric Corporation, X-ray Department, 2519 
Wilkens Avenue, Baltimore 3, Maryland. 3-08352 


INDUSTRIAL X-RAY 


Westinghouse Electric Corp. 
X-RAY DEPARTMENT 
2519 Wilkens Avenue 


Baltimore 3, Maryland 
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Schmidt, Louis V., Aerodynamicist 
Service, William E., Des. Engr., Fuselage Des 
G 


Shard, Ralph F., Sr. Design Engr 

Sheppard, Joseph J., Jr., Staff Scientist, Scientific 

es. Lab 

Shue, George L., Des. Specialist 

Sibulkin, Merwin, Staff Scientist, Scientific Res 
Lab 

Skoog, Edward W., Sr. Dynamics Engr 

Smith, Dickson J., Sr. Thermodynamics Engr 

Snyders, Pieter W., Sr. Des. Engr., Prelim. Des 
Gr 

Starr, Sterling V., Sr. Aerodyn. Engr 

Stern, Marvin, Tech. Asst. to V-P—Engrg 

Straub, Forest R., Assoc. Engr., Dynamics 

Streed, Rodney W., Des. Gr. Engr 

Struthers, John H., Wind Tunnel Mgr 

Tafe, Harvey C., Dir. of Military Relations 

Tearnen, John O., Sr. Thermodyn. Engr 

Thomas, D. M., Sr. Aerodyn. Engr. 

Tomascheski, John F., Fit. Test Engr 

Tripp, Fay L., Sr. Des. Engr., Prelim. Design 

Van Norman, Allen, Struc. Engr 

Vernon, Robert M., Assoc. Aerodynamics Engr 

Ward, Kenneth E., Engrg. Staff Specialist, 
R&D 

Weissman, Jerome, Fit. Test Engr. 

Wen, William L., Sr. Dynamics Engr. 

Wener, N. Leonard, Des. Specialist 

Wenzel, James G., Des. Specialist 

Westbrook, R. C., Asst. Des. Gr. Engr 

Whigham, Eugene E., Sr. Fit. Test Engr. 

White, Edmund F., Aerodyn. Engr 

White, Richard P., Proj. Engr 

Wiard, Hadley K., Prelim. Des. Engr. 

Williams, A. Nash, Design Specialist 

Wilson, Jesus, Struc. Engr. 

Wilson, Lionel G., Aerodyn. Engr. 

Woersching, Thomas B., Des. Specialist, Prelim. 
Des 

Wokuluk, John J., Des. Engr. 

Wollner, Bertram C., Sr. Dynamics Engr 

Worden, Donald C., Proj. Engr. 

Wright, Robert M., Sr. Fit. Test Engr 

Yoshihara, Hideo, Ch., Theoretical Aerody- 
namics 

Zrodlo, Edward M., Sve. Engr 


Convair-Astronautics Division 


Biering, Albert H., Sr. Aero. Engr., R&D 
Reliability Gr. 

Boyer, Donald G., Assoc. Des. Engr. 

Chilton, Lt. Col. Robert C., USAF, Contract 
Coordinator 

Cihak, Richard W., Test Engr 

Coddou, Joseph W., Sr. Des. Engr 

Croome, Harry, Propulsion Des. Engr 

Dauwalter, Chadwick S., Sr. Thermodyn. Engr., 
Aerophysics Gr. 

Dore, Frank J., Asst. Proj. Engr. 

Ellis, J. Dean, Cons. Engr. & Design Specialist 

Friedrich, Hans R., Asst. Ch. Engr., Devel 

Hansen, Herman Ray, Sr. Design Engr. 

Hunter, Aldridge T., Jr., Des. Engr. 

Lindgren, Edwin E., Des. Engr. 

Martin, Richard E., Des. Specialist, Dynamics 

McKinney, Wilbur T., Des. Specialist 

Perkins, Frank M., Prelim. Des. Engr. 

Peters, Carl F., Design Engr., Propulsion Gr 

Pollock, Robert T., Sr. Des. Engr. 

Postula, Franklin David, Thermodyn. Engr 

Radcliffe, William F., Ch., Aerophysics Gr 

Ritter, Arnold P., Gr. Engr. 

Rosenbaum, Mortimer, Ch. Engr 

Schmitt, Alfred F., Des. Specialist 

Schonholtz, Donald F., Struc. Engr 

Schumacher, John G., Struc. Engr 

Seaton, Charles Herbert, Sr. Aerodyn. Engr 

Sotak, Arthur E., Thermodyn. Engr. 

Tanalski, Theodore Thomas, Sr. Struc. Engr., 
Materials Res. Gr. 

Transue, John R., Aerodyn. Engr. 

Withee, Wallace W., Asst. Ch. Engr 

Wozniak, Frank B., Proj. Engr 

Wright, Ruppert S., Asst. Prine. Engr., Test 
Stand, ERB 


Electric Boat Division 


McPherson, John B., Ch., Ind. Sales 
Sheets, Herman E., Ch., R&D Engr 


Stromberg-Carlson Division 


Beach, Laurence R., Jr., Aero. Engr. 
Szabo, John A., Syst. Engr. 
Weller, Royal, V-P 


General Electric Company 


Cincinnati, Ohio 

Addison, Glenn T., Acft. Des. Analyst, New 
Prod. Planning 

Arms, Richard P., Mgr., Objectives & Program- 
ming Subsect., Component Engrg. Sect., JED 

Artz, Jack R., Fit. Evaluation Proj. Engr. 

Asher, Andrew J., Tech. Engr 

Beauregard, Robert E., Supvr., Exp. Stress 
Evaluation 

Berkey, Donald C., Mgr., Applied Res, Fit 
Propulsion Lab. Dept 

Bertaux, Walter S., Mgr., Exhaust Nozzle Engrg. 
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Beverage, Allan Dale, Rocket Eng. Planning 
Engr., FPLD, AGTD 
Blanton, John W., Prelim. Mech. Des. Specialist 


Boak, Roger E Specialist, CAA Relations, 
CJ 805 Program, JEI 

Branstrom, Donald |! Prelim. Des. Engr., 
Acft. Nuclear Propulsion 

Brown, Fred I., Mgr., Rocket Eng. Sales, FPLD 
AGT Div 

Budinger, Raymond | 
dyn. Engr 

Burgess, Neil, Mgr J79 Proj., Jet Eng. Dept 

Carr, Robert Wm., Supvr., Exp. Fluid Dynamics 
& Thermodyn. Unit 

Carter, Robert I Mer., CJ805 Progam 

Clegern, William A., Mgr., Marketing, JED 

Cliffe, Richard T., Jr., Tech. Engr., ANP Dept 

Clinton, Robert | Specialist, JED., Marketing 

Cochran, David, Gen. Megr., Fit. Propulsion 
Lab. Dept 

Cooley, William ¢ Mer., Syst. Analysis Acft 
Nuclear Propulsion Dept 

Cornell, William George, Aerodynamics Const., 
JED 

Crook, James M Supvr Stress & Weight 
Analysis, ANP Dept 

Danforth, Clarence F Mer., Advanced Mech. 
Op., Applied Res. Op., FPLD, AGT 

Daniel, Harold S., Proj. Engr., ANP Dept 

Delano, J. Douglas, Objectives Engr. 

Durand, Harlan P., Controls Analyst, AGT 
Division 

Eckstein, Emil | Engrg. Cons., Jet Vehicle 
Syst., JED, AGT Div 

Erwin, John Richard, Aerodynamicist, AGT Div 

Estill, Harold W., Compressor Specialist, Com 
pressor Air Des. Unit, JED, AGT Div 

Frischhertz, N. F Megr., Engrg. Sect., Prod 
Eng. Dept., AGT Div 

Gerhard, Harvey ( Assembly Production Engr., 
Aircraft Gas Turbine Div 

Gettel, Eugene M Specialist—Analytical 
Methods, Syst. Analysis Sect., JED, AGT Div 

Grega, George E Gas Turbine Application 
Engr., Flt. Propulsion Lab. Dept. 

Gregory, Edgar W II, Supvr., Market Res., 
JED 

Gyarfas, John E., Specialist, Military Relations, 
J79 Proj 

Habel, Louis W., Tech. Engr., ANP Dept 

Halbert, Kurt P., Engrg. Supvr., AGT Div 

Hamlin, Benson, Mer. of Marketing, AGT Div 

Harned, Malcolm Stuart, Mgr., Proj. 103 ANP 
Dept 

Hartman, John I Wpn. Syst. Planning Engr., 
ANP Dept 

Hearin, Jesse B., Jr., Airborne Wpn. Syst. Engr 

Herrig, L. Joseph, Compressor Specialist, Pre 
lim. Des., JED 

Hevener, R. W., Supvr., CJ805 Engrg., JED, AGT 


Turbomachinery Aero 


Hoeflein, Robert W Syst Planning Engr 
Fit. Propulsion Lab. Dept., Acft. Gas Turbine 


Div 

Hope, Jack I., Supvr., Eng. Des., ANP Dept 

Jones, Cecil R., Tech. Engr 

Joy, Warren, Syst. Evaluation Engr., New Prod. 
Planning 

Kandiko, Joseph (¢ Ir Specialist, Product 
Planning, AGT Div 

Kappus, Peter G., Mer New Prod. Planning, 
AGTD 

Kent, Richard, Jr., Field Engr 

King, John H., Tech. Engr 

Klabosh, Charles, Tech. Engr. Prod. Design 
Sub Sect., Aircraft Nuclear Propulsion Dept 

Klapproth, John F., Supvr., Compressor Devel., 
Fit. Propulsion Lab. Dept 

Kroll, Robert J lech. Engr 

Langhorst, Albert E Supvr Mkt. Sve. Trng 
School 

La Rocca, Aldo V , Compressor Aerodyn. Engr., 
AGT Div 

Ledbetter, Robt. | Mer Engrg. Op. Sect., 
ED 

Leverett, M. € Mer., Devel. Labs., ANP Dept 

Levine, S. Eugene, Advance Mfg. Engr 

Lewis, R. T., Coml. Sales & Svc., AGTD 

Mahrer, Albert H Fit. Perf. Analysis Engr., 
JED 

Marshall, Daniel Q., Mgr., Compressor Engrg 

Martina, Albert P Aeroelasticity Engr., Ad 
vanced Mech. Op., Fit. Propulsion Lab. Dept 
AGT Div 

Masters, Edward B., Teacher 
atson, Clifford H., Jr lurbine Air Des. Engr 
AGT Div 

McConnelee, James | Engr., Stress & Weight 
Analysis Unit, ANP Dept 

McGuire, R. Loren, Combustion Test Proj 
Engr., AGT Div 

McHugh, Donald P., Supvr., Combustion Mech 
Des., JED 

McManus, Hugh | Ir., Engr 

Melzer, John F., Supvr., Fit. & Field Eval 

Merten, Kenneth F., Supvr., Shield Des. Unit 
ANP 

Michelson, Louis, Mgr., Rocket Eng 

Moise, Samoil, Engr lhermodyn. Sect., Fit 
Propulsion Lab. Dept 

Mosbacher, Karl ] Ir Mer., Qual. Control 
Assy. & Sp. Pts. Sect., Production Eng. Dept 

Mullin, Charles H Marketing Specialist, Pro 
duction Eng. Dept 

Nay, Harvey O., Proj. Engr., ANP Dept 

Neitzel, Robert E., Mgr Aerodynamics 

Nelson, J. R Engr Rocket Eng. Planning, 
FPLD 

Nemeth, Lawrence J.. Engr, ANP Dept 
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Neuffer, Bruce H., Supvr., Prelim. Design Unit 
Advanced Engrg. Subsect., Rocket Eng. Sect 

Neumann, Gerhard, Gen. Mgr., JED 

Newton, Gaylord W., Mgr., Applications Eng: 
ANP Dept 

Parker, J.S., V-P & Gen. Mgr., Acft. Gas Turbine 
Div 

Payzer, Robert J., Tech. Engr 

Pederson, Jerard M., Mgr., Application Engr, 
JED 

Prickett, Wayne Z., Tech. Engr., ANPD 

Prince, David C., Jr., Supvr., Compressor 
Aerodyn 

Rapp, George C., Mgr., Eng. Cycle Analy 
JED 


Reed, Kenneth E., Jr., Specialist, X211 Pr 
ED 


Remke, Richard W., Market Analyst, Aircraft 
Gas Turbine Div. 

Ross, Arthur L., Princ. Engr., Stress & Weight 
Analysis Methods, ANPD 

Rossbach, Richard J., Engr 

Safier, Irving, Tech. Engr., Jet Engine Controls 
Analysis 

Savage, William F., Engr. 

Schmill, Wesley C., Applications Engr., ANP 
Dept 

Schmitt, Heinz E., Eng. Des. Specialist, FPL D 
Eng. Dev. Op 

Schmitt, Robert J., Syst. Planning Engr., AGT 


Sells, Bert E., Mgr., Turbine Engrg., JED 

Sevcik, Joseph K., Specialist, Mech. Analysis 
AGT, JED 

Sheng, James, Specialist-Engr., Advanced Mech 
Op. AGT Div 

Sidenstick, J. E., Tech. Engr., Component Engry 
JED, AGT Div 

Sladkus, John G., Tech. Engr., JED Marketing 
AGT Div 

Smith, Donald L., Engr., New Prod. Planning 
FPLD, AGT Div 

Smith, Leroy H., Jr., Aerodynamicist, Compressor 
Unit 

Snodgrass, Robert R., Flt. Evaluation Specialist 

Standahar, Raymond M., Propulsion Planning 
Engr 

Stanger, Walter E., Specialist 

Stockwell, Richard E., Cons., Flt. Propulsion Lab 
Dept., AGT Div 

Streid, Dale D., Cons. Engr., JED 

Switzer, John R., Compressor Aerodyn. Des 
Engr 

Thome, Pitt G., Sr. Engr., ANP Dept 

Todd, Miles J., Princ. Engr., Shield Design Unit 
ANP Dept 

Tomich, Michael J., Tech. Engr., AGT Div 

Travers, William R., Marketing Specialist 

Tripp, Warren John, Engr., New Prod. Planning 
AGT Div 

Ulrich, John J., Ops. Specialist, Turbojet Engine 
Project 

Varanelli, Andrew D., Tech. Engr 

Villarreal, C. C., Tech. Engr 

Wagner, Raymond S§., Fit. Test Specialist 

Waters, Everett W., Supvr., Augmentation Mech 
Des 

Weinig, Friedrich S., Aerodyn. Cons. Engr 
AGT Div 

Wethe, J. D., Mgr., Marketing, Prod. Eng. Dept 

Wetmore, William H., Supvr., Compressor 
Stator Mech. Des., Component Engrg. Sect 
JED 

Wilcox, William A., Tech. Engr 

Williams, William G., Specialist, Wpn. Syst 
Requirements, AGT Div. 

Williamson, Robert C., Devel Engr Fit 
Propulsion Lab. Dept 

Winborn, B. R., Jr., Mgr., Prod. Planning, JED 

Wirth, Fay A., Jr., Specialist, Programs, JED 
Marketing 

Wolfson, Miles K., Mgr., J47/73 Proj., Engrs 
Sect., Production Eng. Dept., AGT Diy 

Wright, Linwood C., Tech. Engr., Compressor 
Specialist 

Zambon, Louis B., Mgr., X278 Task Force 
JED, AGT Div 

Zipkin, Morris A., Mgr., Thermodyn., FPLD 

AGT Div 


Cleveland, Ohio 


Homitz, Henry H., Engr., Lamp Div 

Michel, Kenneth O., Sales Engr. 

Miller, Charles J., Mgr., Component & Inter 
mediate Distribution Sales Dept., East Centra! 
Dist. 


Dallas, Texas 


Bingham, James J., Mgr., Acft. Propulsion Syst 
Schwartz, James E., Southwestern Dist. Mer 
Aviation & Def. Industries Sales Dept 


Dayton, Ohio 


Jamison, David F., Acting Mgr., Acft. Eng. Sales 
A&DI Sales Dept., Central District 

Olberding, Vincent P., Mgr., Sales 

Opremcak, Stephen M., Jr., Specialist, Eng 
Production & Facilities 

Stelzner, William B., Jr., Sales Engr 

Turner, John P., Jr., Mgr., Central Dist., Avia 
tion & Def. Industries Sales Dept. 
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Denver, Colo. 


Knowlton, Donald A., Acft. & Wopn. Syst 
Specialist 


Edwards Air Force Base, Calif. 


Jackson, Harry B., Engrg. Supvr., Fit. Test Sect 

Miller, Frank F., Ofc. Engrs. Asst.+-Proj 
Ldr. FIO4A 

Polski, James R., New Application Specialist 
Apparatus Sales Div., Flt. Test 

See, Elliot M., Engrg. Test Pilot 

Weaver, Virgil L., Mgr., Flt. Test 


Idaho Falls, Idaho 


Crocker, Albert R., Mgr., Test Op., Idaho Test 
Sta., ANP Dept 

Faupell, L. C., Engr., Test PP Engrg., ANP 
Dept 

Francis, Donald L., Supvr., Test Programs & 
Analysis, ANP Department 


Johnson City, N.Y. 


Kinnaman, William A., Mgr., Prod. Planning 
Sonnenberg, William L., Mgr., Marketing Res 
Taylor, H. W., Engr 


Los Angeles, Calif. 


Cunningham, John H., Wpn. Syst. Specialist 

Franks, Ralph W., Engr 

Heldack, John M., Mgr., Wpns. Syst. Sales 

Kenworthy, E. L., Application Engr 

Sheehan, Raymond J., Jr., Sales Engr 

Smith, R. Douglas, Acft. Eng. Specialist 

Specht, Edward J., Megr., Propulsion Syst., 
Western District 

Speicher, Leonard J., Sales Engr 

Thompson, E. S., Mgr., Western District, Avia 
tion & Def. Industries 


Lynn, Mass. 


Baldwin, Richard J., Control Des. Engr., SAED 

Barrial, Harold J., Eng. Design Engr., SAED 

Bellin, Albert Irving, Mgr., Control & Accessory 
Enegrg., J85 Proj., SAED 

Black, Sydney D., Supvr.,  Electro-Mech 
Devel., Thomson Lab., Small Acft. Eng. Dept 

Blood, Webster B., Tech. Specialist 

Breiling, Robert W., Instrument Dept 

Buckley, Robert F., Mgr., Acft. Eng. Flowmeter 
Des. Engrg 

Buechel, Joseph C., Mgr., J85 Proj., SAED 

Campbell, Mason H., Application Engr 

Coldewey, Edwin W., Tech. Engr., Small Acft 
Eng. Dept 

Cowan, Horatio C., Jr., Production Engr 

Crites, Sherman E., Mgr., Des. Engrg., SAED 

Davis, Newell Norris, Mgr., Evaluation, T58 
Proj 

Dording, James P., Tech. Engr 

Gerry, David, C., Mgr., T58 Applications 

Goldstein, David N., Perf. Des. Engr 

Green, Samuel H., Turbine Des. Engr., AAT 
Dept 

Gunn, Clem. O., Jr., Supvr., Thermo. Design 
S.A.E.D 

Harris, William A., Engr 

Heurlin, Leonard R., Mgr., J85 Evaluation 

Johnson, Theodore K., Engrg. Organization 
Specialist 

Jordan, Harold J., Megr., Hyd. Turbopump 
Engrg., AAT Dept 

Le Cours, Camille A., Jr., Engr., Test Equip. 
Design, SAED 

Lenherr, Frank E., Mgr., Component Design & 
Evaluation, SAED 

MacFee, Fred O., Jr.. Mgr.. Prelim. Design 

McManus, Richard L., Mgr., New Prod. Sales 
AATD 

Michel, Leopold R., Megr., Objectives & Adv 
Eng., T58 Proj., SAED 

Moore, William F., Megr., 
Accessory Turbine Dept 

Morrison, John D., Mgr., Propulsion Accessories 
Engrg., AAT Dept 

Nuttall, Leonard J., Specialist, T58 Spl. Applica 
tions 

Nye, James L., Tech. Engr., SAED 

O'Connor, John A., Tech. Engr 

Powers, Lawrence W., Prod. Sve. Specialist 

Richardson, Sewall F., Mgr., Turbo Alternator 
Drive, & Hyd. Turbopump Sales 

Rosenberg, Richard H Supvr., T58 Control 
Design, SAED 

Scott, Clayton W., Fit. & Field Test Tech. Engr 
SAED 

Sellers, William H., Supvr., Calculations & Spl 
Problems Unit 

Shafer, Guy C., Gen. Mgr., SAED 

Slate, Herbert B., Mgr., Op. Res. & Synthesis 
Study, Acft. Accessory Turbine Dept. 

Slavin, Morton, Systems Engr 

Smith, C. W., Tech. Adviser, SAED 

Thing, Charles M., Sr. Application Engr 

Thomas, Herbert C., Mgr., Acft. Fit. Instr. Des 

Thorson, Morris H., Supvr., Compressor Design, 
SAED 

lrekell, Harcld Everett, Mgr., Flowmeter Engrg 
Sub-Sect. 

lruman, John C., Supvr., Mech. Engrg. Analysis 
Unit, SAED 


Marketing, Acft 


Tubb, George E., Megr., Marketing. SAED 
AGTD 

Tucker, John B., Prod. Engr. 

Wales, Henry M., Mgr., Applications, J85 Proj., 
SAED 

Wall, Hubert G., Mgr., Auxiliary Op 

Wallis, T. M., Mgr., Acft. Instr. Production 
Engrg. 

Wengen, George E., Mgr., AP1OB Prod. Engrg 


New York, N.Y. 


Bowman, Kenneth K., Cons. Op. Res. & Synthesis 

Fouch, George E., Marketing Cons 

Ivers, John C., Megr., Acft. Propulsion Syst., 
Northeastern District 

LaPierre, C. W., Exec. V-P 

Porter, Richard W., Engrg. Cons 

Preston, Frederick W., Megr., Install. & Sve, 
Engrg. Aviation 

Rizika, Jack W., Mgt. Consultation Sve 

Ruling, F. Charles, Mgr., Aviation & Def. 
Industries Sales 

Savage, Charles F., Cons., Engrg., Professional 
Relations 

Woods, John, Mgr., Def. Prod. Sales Aviation & 
Def. Industries Sales Dept 


Philadelphia, Pa. 


Bloom, Harold L., Engr., MOSD 

Brull, Maurice A., Prelim. Des. Proj. Engr 

Brunner, Mathias J., Specialst-Advanced Studies 
Thermodynamics Engineering, MOSD 

Chapman, Rowe, Jr., Functional Engr 

Chasen, Lawrence I., Mgr., Library, MOSD 

Christopher, George F., Jr., Functional Engr., 
MOSD 

Clausen, I. M., Mgr., Plans & Status 

Cothren, George E., Jr., Admin. Engr., MSL & 
Ord. Supt. Dept 

Cundiff, G. A., Aviation Sales Engr 

Diamant, Benjamin, Aerodyn. Engr., Aerodyn 
Engrg. Op 

Di Cristina, Victor, Engr., Thermodyn 

Dow, Norris F., Struc. Specialist, MOSD 

Gallagher, Robert E., Sales Engr., MOSD 

Giragosian, Pakrad A., Exp. Aerodynamicist, 
MOSD 

Griffith, David Edward, Aerodynamicist 

Hess, Thomas E., Engr., Thermal Stress & Creep 

Jackson, H., Herbert, Functional Engr 

Kaegi, Emil M., Aerodyn. Engr., Aerosciences 
Lab. MOSD 

Kennett, Howard W., Presentations Specialist, 
Msl. & Ord. Syst. Dept 

Kirby, Robert J., Mgr., Thermodynamics Engrg., 
MOSD 

Konikoff, John J., Proj. Engr., Prelim. Des., 
MOSD 

Levy, Samuel, Megr., Stress Analysis Engrg., 
MOSD 

Lillback, David B., Engr., Guidance & Electro 
Mech. Components & Syst., MOSD 

Little, Alfred A., Struc. Engr., Struc. Lab. Op., 
MOSD 

Long, Maurice E., Mgr., Advanced Aerodyanamic 
Techniques, Aerosciences Lab., Msl. & Ord 
Syst. Dept 

McMahon, John R., Jr., Syst. Analysis Engr., 
Msl. & Ord. Syst. Dept 

Ness, Nathan, Thermodyn. Res. Specialist, 
Msl. & Ord. Syst. Dept 

Paige, Hilliard W., Mgr., Nose Cone Proj. Op 

Passman, Richard A., Proj. Engr., MOSD 

Peck, Robert F., Engr., Aerodynamics, Msl. & 
Ord. Syst. Dept 

Pichon, Frank, Aerodynamicist 

Powers, John O., Mgr., Aerothermodyn., Aero 
sciences Lab., MOSD 

Quillinan, John H., Functional Engr., Advanced 
Aero-Thermodyn., MOSD 

Roberts, Melvin L., Engr., Dynamics & Stability, 
MOSD 

Sells, Carl H., Mgr., Test Op., Aerodyn. Lab 
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Functional Engr., MOSD 
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Wittner, Howard M., Megr., Syst. Des... MOSD 

VYoler, Yusuf, Mgr., Aerodyn. Lab., Investiga- 
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San Diego, Calif. 
Albert, Edward Vernon, Acft. Eng. Specialist 


Aviation & Def. Industries Sales Dept 
Wilkins, Richard S., Application Engr., Acft. Eng 


San Jose, Calif. 


Rice, Chester T., Specialist, Product Planning 
Reiger, George F., Engr 


Santa Barbara, Calif. 


Deyarmond, Albert B., Tech. Staff, Synthesis 
Sect., Tech. Military Planning Op 

Harker, James T., Proj. Ldr., Tech. Military 
Planning Op 

Kvaas, T. Arthur, Mgr., Synthesis, Tempo 

Nash, Edward M., Aerodynamics Designer, 
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Schenectady, N.Y. 


Adamson, Arthur P., Mgr., Advanced Engrg., 
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*Averitt, Robert A., Mgr., Aviation Syst. Engrg 

Baker, Robert C., Application Engr 

Christensen, Horace H., Mgr., Adv. Applications. 
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Coover, George B., Tech. Personnel Recruiting 

Cummings, John L., Prod. Engr., Acft. Prod 
Dept. 

Doyle,: Francis X., Patent Attorney, Aecft 
Prod. Dept 

Dufrane Kenneth H., Reactor Engrg., 
Knolls, Atomic Power Lab. 

Equi, Eugene M., Engr., Advanced Engrg. Flight 
Test Lab. 

Felgar, Robert P., Jr., Mechanics of Materials 
Engr 

Fraser, J. Perry, Devel. Engr., Knolls Atomic 
Power Lab 

Geiger, Richard E., Engr 

Gregg, Arthur B., Prod. Planner 

Gregory, Paul H., Jr., Tech. Writer-Syst 

Kraft, Hans, Aerodynamic Engr 

Leggee, Richard E., Electronic Proj. Engr 

Marx, Michael F., Devel. Engr 

Nagamatsu, Henry T., Res. Assoc., Res. Lab 

Nial, Walter R., Mgr., Fluid Mech. & Combustion 
Engrg., Mech. Engrg. Lab 

Norris, R. Hosmer, Consulting Engr 

Palin, W. Clement, Jr., Acft. Struc. & Install 
Engr., Flight Test Center 

Place, Miss M. Jeanne, Engr., Turbine Aero 
dynamics, Gas Turbine Dept 

Plum, Charles R., Op. Res. & Synthesis Specialist 

Rand, Frank F., Jr., Supvr., Turbo Pump Devel 

Richardson, Edwin L., Engrg. Test Pilot 

Ryan, Lloyd F., Cons 

Schmidt, E., Cons 

Schmitt, Gregory Mark, Tech. Engr., Rocket 
Eng. Sect 

Talbot, C. G., Mgr., Fit. Test Center 

Welch, Joseph D., Devel. Engr., Acft. Prod. Div. 

Wilson, Robert E., Devel. Engr 


Seattle, Wash. 


Boring, R. F., Supvr., I&SE, Northwestern Dist. 
Casey, Kenneth T., Dist. Sales Megr., Light 
Military Electronic Equipment Department 
Christensen, Albert T., Mgr., Acft. Fit. Propul 
sion Syst. Sales, Northwestern District 

Cronin, Walter F., Mgr., Avn. & Def. Industries 
Sales, Northwestern District 

Davis, Richard V., Mgr., Acft. & Weapons Syst 


McLean, K. J., Mgr., Aircraft Service Shop 
Pawson, Arthur M., Mer., Acft. Sve., North 
western Dist 


Syracuse, N.Y. 


Culnan, David E., Devel. Engr., HMEE Dept 
Haller, George L., Gen. Mgr., Def. Electronics 
Div 


Utica, N.Y. 


Firman, Roy S., Prod. Des. Engr., LMEED AEW 
Systems & SONAR Eng 

Ness, Dale V., Dist. Sales Megr., Lt. Mil. Elec 
tronic Equip. Dept 


Washington, D.C. 


Bernhart, John H., Acft. Eng. Specialist 

Hansell, Maj. Gen. Haywood S., Jr., USAF (Ret.), 
Mer., Def. Planning Sve 

Haven, E. G., Mgr., Acft. Equip. Sales 

Johnson, Richard E., Megr., Aviation & Def 
Industries Sales, Southeastern District 

McTigue, G. J., Mgr., Acft. Eng. Sales 

Roland, Fridell, Sr. Specialist, Govt. Relations 


Wichita, Kan. 


Koontz, Lyle E., Sales Engr 


Miscellaneous 


Beattie, E. M., Mgr., Flight Op. 

deFerranti, Mare A., Gen. Mgr., Distribution 
Transformer Dept 

Ellis, George E., Supvr., Thermodynamics, 
Calif. Advanced Propulsion Syst. Op 

Fioretti, Adrian P., Eng. Specialist 

Garland, Newton C., Prod. Engrg. Ldr 

Green, Charles F., Engr 

Hackett, Vincent, Install. & Sve. Engrg. Spe 
cialist 

Harris, Robert H., Megr., 
Industries Sales 

Mertz, P. John, Field Supvr., Turbines 


Aviation & Def. 
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Nelson, Robert E., Mer., Aviation & Def 
Industries Sales, Minneapolis Territory 

Samuel, Leonid, Value Engr 

Small, Ramond E., Mgr., European Tech. Sve 

Stilson, Chas. E., Jr., Supvr., Devel. Engrg 

Tietjen, Robert H., Field Engr 

Truscott, Harry A., Mgr., Objectives & Program 
ming X211 Proj., JED 

Tyler, F. B., Tech. Specialist 

West, Wilbur W., Sales Engr. 


The General Electric Company, 
Ltd. 


Buckell, Frank Edward, Mgr., Aero. Dept., 
England 


General Laboratory Associates, 
Inc. 


Carry, William J., Pres 


General Mills, Inc. 


Haglund, G. O., Dir. of Business Res 

James, Thomas R., Coordinator of Engrg 
Stiles, Ray E., Prine. Engr 

Townsend, Vernon G., Proj. Engr., Mech. Div 


General Motors Corporation 


AC Spark Plug Division 


Berry, Jacob E., Jr., Field Sve. Ener 
Green, Robert N., E 

Hambleton, David N., 
Hanson, Hugh L 
Howard, John R., Supvr.--Environmental Lab 
Salassi, James’ W., Field Contact Engr 


ngr 
Field Sve. Engr 


Aeroproducts Operations 


Bowe, David D., Asst. Sales Mgr 

Camping, Robert L., Sect. Hd., Prelim. Prop 
Design 

Cochran, Richard C., Design Ener. 

Foster, Ned R., Sr. Proj. Engr 

Hutcheson, Richard L., Test Engr 

LaMotte, Ralph R., Mgr. of Engrg 

Martin, Rowland E., Install. Proj. Engr 

Rogers, Robert A., Aerodyn. Supvr., Aeroproducts 
Op 


Allison Division 


Adams, John M., Coml. Eng. Parts Sales 
Allen, Warren L., Proj. Engr., Jet Mech. Desigu 


Gr 

Bancroft-Billings, Ralph, Flt. Test Engr 

Beaumont, James D., Sales Engr. 

Bifano, Michael, Sr. Proj. Engr 

Bigelow, Kenneth J., Mgr., Dayton Zone 

Black, John R., Proj. Engr 

Bright, Philip N., Sect. Hd., Struc. Design & 
Weight Control, Turbo-Prop Eng 

Cahill, James B., Sr. Proj. Engr., Power Turbine 
Controls Sect 

Clingman, Geo. J., Supvr., Maint. Coml. Prop 
Tet Eng 

Clones, Nicholas J., Tech. Writer, Military 
Power Turbines 

Collier, Irwin Lee, Proj. Engr., Advance Des. & 

Dittoe, Charles L., Supvr., Test Proj. Control 
Dept. 

Emmick, Harold E., Proj. Engr 

Emmick, William G., Ch. Test Engr., Exp. Test 
Sect., Acft. Eng. Op 

Esenwein, George F., Jr., Proj. Engr., Aero 
Thermodyn 

Farmer, J. Elmo, Tech. Asst 

Fetters, Jack C., Ch. Engr., Power Turbines 

Fleek, David N., Jr., Proj. Supvr., Power Turbine 
Fuel & Control Syst. 

*Fleming, Roger C., Dir., Public Relations 

Garred, Mathew D., Jr., Engr., Exp. Test 

Geroan, Dimitrius, Dir. of Engrg., Acft., Eng. Op 

Gretzinger, John R., Ch. Engr., Fuel Syst. & 
Components 

Gunkel, Walter William, Gen. Supvr, J71 Test 
Proj., Exp. Test 

Hazen, Ronald M., Tech. Asst. to Gen. Mgr. 

Heaton, Thomas R., Sr. Res. Engr. 

Helms, Harold E., Supvr., Turbo-Prop Stress 
Analysis, Advance Design 

Henderson, Chas. R., Engrg. Tech 

Hickman, Robert Jones, Proj. Engr., Prelim 
Des. Dept. 

Holle, Glenn F., Exp. Test Engr 

Jahnke, Robert L., Foreign Sales Engrg. Mer 

Johnson, Kenneth O., Des. Engr., Gas Turbine 
Eng 

Keller, Robert B., Sr. Proj. Engr 

Keller, William Julian, Sr. Layout —Turbo 
Prop Engines 

Kemp, James F., Test Proj. Engr 

Keough, James B., Exp. Engr 


Krebs, Miller M., Jr., Des. Checker, Advance 
Eng. Des 

Kropa, Gomer, Proj. Engr 
Devel 

Lewis, Robert W., Proj. Engr 

Malott, Donald M., Gr. Ldr., Coml. Test Proj 
Control 

Mason, Edward H., Expl. Engr 

McKeon, James Charle Exp. Engr 

Merriman, Roger W., Exp. Engr 

Mihaloew, James R., Detail Engr 

Montieth, Oscar V., Sect. Hd 

Moore, Cecil L., Proj. Engr., Design 

Mulder, Howard M Asst. Mer., Western Zone 

Myers, Robert L., Engr. Power Turbine Controls 

Osborn, Harold E., Exp. Test Engr 

Paterson, William (¢ Exp. Engr 

Pixton, John E., Field Engr 

Prentice, Stephen P., Svc. Rep 

Rencenberger, Robert \ Test Stand Technician 

Richmond, Robert | Proj. Engr 

Roberts, William E Exp. Engr., Test Proj 
Control Dept 

Saff, Robert E., Engr Contracts & Propesals 

Schumann, William A Mer., Atlanta District 
Ofe 

Seaver, William B., Pre Hd., Coml. T56 Eng 

Soughers, Allen P., Detail Engr 

Spinney, Franklin C., Field Engr., Wash. Office 

Stiefel, William R., Exp. Engr 

Thomas, Frank R., Statistician, Acft. Svc. Dept 
Statistical Sect 

True, Harris, Des. Engr 

Welsh, Harvey W Asst. Ch., Prelim. Design 

Werth, Albert A., Sr. Pre Engr 

Wheatley, John B., Asst. Ch. Engr 

Wilsted, Harold Dean, Ch., Fluid Dynamics 
Res. Sect 


Advance Design & 


Miscellaneous 


Craves, Roderick, Vehicle Safety Engr 

Eddy, Col. Elwin H., USA (Ret.), Instr., Dept 
of Math. & Engrg. Mech 

Griep, Paul C., Proj. Engr 

Henning, Harold P., Op. Mgr., Air Transp. Sect 

Jackson, Eugene B., Librarian, Res. Staff 

Kozlowski, Andrew J] Prod. Engrg Diesel 
Equipment Div 

Loughridge, Donald H Hd., Nuclear Power 
Engrg. Div 

Peabody, E. Tilson, Dir., Air Transp. Sect 

Scheutzow, W. J Asst. Staff Engr., Armament 
Engrg., Cadillac Motor Car Div 

Spreitzer, William Matthew, Sr. Res. Engr 
Gas Turbines Dept 


General Precision Equipment 
Corporation 


Reichel, Wladimir A., Sr. V-P, Engrg 

*Rose, Robert 

Schoeffel, RAdm. Malcolm F., USN (Ret Dir 
of Wpns. Planning 


General Precision 
Laboratories, Inc. 


Kolb, Otto J., Ch. Prod. Engr 


Weiche, Vernon Ivan, Air Traffic Control Syst 
Engr 


General Sound Control, Inc. 


Mathews, Robert | Ch. Engr 
Smith, Cloyd D., Pre 


The General Tire & Rubber 
Company 
Bolster, Calvin M., Coordinator of Devel 


Kraft, Herman T., Ch. Exp. Engr 
Pfeiffer, Paul O., Megr., Central Devel. Dept 


Generale Aeronautique Marcel 
Dassault 


Denamur, Henri G., A to Managing Dir 


Genisco, Inc. 


Powers, Joseph William, Asst. Ch. Engr 


Georgia Institute of Technology 


Bradley, Richard Gordon, Jr., Grad. Stud 

Ducoffe, Arnold | Assoc. Prof., Aero. Engrg 

Dutton, Donnell W Prof. & Dir., Danie 
Guggenheim School of Aero 

Gray, Robin B., Assoc. Prof. of Aero. Engrg. & 
Res. Assoc 
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Harper, John J., Assoc. Prof. ofJAero.” Engrg 

Hutchinson, Herbert A., Wind Tunnel Op. & 
Grad. Stud 

Laster, Marion L., Grad. Stud 

Ortell, Alexander R., Grad. Stud 

Sullivan, Phillip J., Math. Instr. 


G. M. Giannini & Company, Inc. 


Craigie, Lt. Gen. Laurence C., USAF (Ret Dir 
*Giannini, Gabriel Maria, Pres 

Rau, John M., Jr., Mgr., Syst. Div 

Sardou, Charles, Jr., Tech. Asst. to V-P 


Giannini, Limited 


Dykes, Christopher, Managing Dir 


Giannini Research Corporation 


Craigie, Lt. Gen. Laurence C., USAF (Ret Dir 


Gibbs & Cox, Inc. 


Gibbs, William Francis, Pres 
Hoerner, Sighard F., Aerodynamic & Hydro 
dynamicist 


Giffels & Vallet, Inc. 


Dempsey, Arthur J., Asst. Ch. Mech. Engr 


Gilfillan Bros., Inc. 


Kaiser, Robert L., Des. Engr 


Globe Industries, Inc. 


Gamsu, Sidney M., Gen. Megr., Spl. Prod. Div 
Mock, Wesley C., Jr., Ch. Engr. & Works Mgr 
Electronics Div 


B. F. Goodrich Chemical 
Company 


Johnson, Morris, V., Des. Engr 


The B. F. Goodrich Company 


*Fitch, E. H., Gen. Sales Mer 
Jones, Ben F., Tech. Supt., Aviation Prod. Diy 


Goodyear Atomic Corporation 


Dalton, John H., Coordinator of Design & Devel 


The Goodyear Tire & Rubber 
Company, Inc. 


*Litchfield, P. W., Chairman 


Goodyear Aircraft Corporation 


Allison, John M., Engrg. Specialist 

Ames, Robert S., Prod. Mgr 

Anthony, R. E., Mgr., Radar Antenna Diy 

Arnstein, Karl, Cons 

Bauch, Kurt F., Struc. Cons 

Brewer, Roger, Sr. Engr 

Burbick, James W., Stress Engr 

Caluya, Flor N., Stress Engr 

Cermak, Leander M., Flt. Test Proj. Engr 

Christ, Paul J., Jr., Sr. Sve. Engr 

Curl, Arthur N., Engrg. Specialist, PP Inst. Des 

D’Anna, Peter W., Des. Hd., Des. Devel. Gr 

Ebert, John William, Jr., Sect. Hd., Acft. R&D 
Dept 

Erotas, J. T., Gr. Engr., Prod. Eng. Div 

Fisher, Richard R., Sr. Devel. Engr 

Gibson, James O., Mgr., Des. Engr. 

Holman, Jerry A., Flt. Simulator Staff Engr 

Hunter, John S., Engr 

Jeppesen, Gordon L., Megr., Struc Design 
Analysis Dept 

Jeppesen, Norman L., Proj. Stress Analyst 

Jobe, Morris, B., Asst. Sales Mgr 

Jorgenson, James S., Engrg. Specialist, Stress 

Karaffa, Nicholas T., Engrg. Specialist 

Klindworth, David G., Rocket Design Sec. Hd 

Knowles, Thomas A., Pres. 

Kottke, H. Garon, Gr. Ldr., Standards Engr 

Kulick, Patricia T., Spec. Engr., Guided Msl 
Wpn. Syst 

Lair, Robert C., Jr. Stress Engr 

Landford, Maurice E., Jr. Devel. Engr 

Lindsay, Russell C., Sr. Designer 

Livi, George D., Stress Engr 

Loudenslager, O. W., Res. Coordinator 

Malene, John E., Jr. Devel. Engr 


| 
Mess 
Parr 
Penn 
Pete! 
Raff 
Rich 
Ro 
Ross 
Schn 
Solit 
Sow: 
ring 
Top] 
rrib 
Vise 
Vor: 
Zesi 
Ariz 
Beat 
Clev 
Inge 
Mar 
May 
Hea 
| 
Nic 
Gra 
| 
| 
| 
| 
te 
} Za 
Gri 
Fe 
Ke 
La 
M: 
Nu 
Ph 
Sh 
dt 
€ 
Ac 
Al 
Al 
A 
At 
Bz 
Bi 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 


inc. 


IAS ROSTER OF MEMBERS, 


Messerly, Robert N., Sr. Designer 

Parry, Thomas C., Jr., Devel. Engr 

Pennig, Carl J., Div. Mgr., Acft 

Peterson, Andrew J., Mgr., Wpn. Sys}. 

Raff, Bruce, Sr. Designer 

Richards, Donald W., Sr. Designer 

Ross, Robert S., Mgr., Aircraft R&D Dept 

Ross, Sol A., Aerodynamicist 

Schnitzer, Benjamin J., Cons. Engr. 

Solinski, Francis J., Sr. Designer 

Sowa, William W., Proj. Thermodynamicist 
Tingley, Sanford F., Sr. Devel. Engr 

Topping, Alanson Dale, Engr. Specialist, Stress 
Tribley, Arthur C., Sr. Stress Engr 

Viscovitz, John J., Jr., Laision Engr. 

Vorachek, Jerome J., Devel. Engr. 

Waldman, Jack L., Proj. Engr. 

Zesiger, Denton E., Mgr., Customer Relations 


Arizona Division 


Bearden, Bruce M., Development Engr 
Clevenger, Lloyd L., Sr. Engr 

Ingelse, Allen O., Jr. Engr., Stress 
Mardirdsian, Martin, Engrg. Specialist 

Mayne, Robert, Ch. Scientist 

McCloskey, Thomas Q., Sr. Devel. Engr., Plastics 
Stafford, Eugene D., Ch., HTA Fit. Ops 


Francis T. Gorman, P.E. 


Heaton, Clyde Emerson, Mgr. of Engrg 


Grand Central Aircraft Company 


Nicholson, Hugh G., Jr., Engrg. Supvr 


Gratiot Engineering Company 


Gratiot, John Peter, Proprietor 


Graviner Colnbrook 


Bennett, Neill Gibson, Ch. Engr 


Great Lakes Airlines, Inc. 


Hannifin, Everett A., Pilot 


The Greenleaf Manufacturing 
Company 


Volk, Joseph A., Dir. of Res 
Zak, Stanley J., V-P 


Greer Hydraulics, Inc. 


Greer, Edward M., Pres. & Dir. of Engrg 
Teree, Baboo Ram, Mer. of Engrg. and Mfg 


Gruen Applied Science 
Laboratories, irc. 


Daskin, Walter, Sr. Scientist 

Feldman, Lewis, Proj. Supvr 
Kennedy, Ernest D., Engr 

Lane, Frank, Proj. Sci 

Magnus, Daniel E., Sr. Scientist 
Nucci, Louis M., Engr 

Philliou, Peter James, Sr. Scientist 
Slutsky, Simon, Sr. Scientist 
Stepanoff, Dargery George, Sr. Scientist 


Grumman Aircraft Engineering 
Corporation 


Adornato, John A., Design Engr 

Adornato, Joseph, Design Engr 

Adornato, Rudolph J., Struc. Fit. Test Engr 

Allen, Warren J., Engrg. Mer. 

Alukonis, Peter P., Designer, Mech. Design Dept 

Attridge, Thomas W., Ir., Engrg. Test Pilot 

Aubin, William M., Res. Engr 

Baird, Eugene Frederick, Ch. Flutter & Vibration 
Engr 

Bauer, Elmer M., Flutter & Vibration Engr 

Baumgarten, Michael F., Aerodynamicist 

Benincasa, John J., Struc. Engr 

Berger, Frederick, Propulsion Engr 

Birnn, Herbert G., Engr., Power Plant 

Blomback, Fritz, Aerodynamicist 

Bone, Donald W., Struc. Engr 

Bornemann, Eldred J., Design Engr 

Bower, Robert E., Res. Gr. Ldr 

Bram, Robert, Prelim. Des. Engr 

Breul, Harry T., Res. Engr 

Brook, John W., Res. Engr 

Bruning, William H., Gr. Ldr., Mfg. Engrg 


Bruns, Erwin, Aero. Engr. 

Caprioglio, Elio, Ch. of Mech. Design 

Carbee, Robert M., Asst. Hd., Wpn. Syst. Dept 

Center, Kenneth W., Asst. Ch., Res. 

Cervellino, Lawrence J., Struc. Engr 

Claflin, Waldo M., Design Engr 

Clark, Wm. B., Vibration & Flutter Engr 

Cochran, William J., Proj. Coordinator 

Coe, John M., Struc. Test Engr 

Conners, James M., Head, Weapons Systems 
Dept 

Converse, Courtland B., Hydrodynamicist 

Cook, Charles B., Aerodynamicist 

Coppi, Charles N., Design Engr., Prelim. Design 
Gr 


Cosbey, Edward, Jr., Designer 

Coursen, John William, Prelim. Des. Gr. Ldr., 
Mech. Des. Dept. 

Crawford, Herbert R., Dir., Flt. Test 

Crews, Arthur Allan, Res. Engr 

Curasi, Felix J., Acft. Design Engr 

D'Agostino, Michael D., Res. Engr. 

Davies, Robert S., Res. Aerodynamicist 

Deibert, George H., Instrumentation Engr 

De Santo, Daniel F., Flt. Test Engr 

Desmarest, Robert E., Struc. Engr. 

Dickman, Paul R., Applied Loads Engr 

Doerlich, Charles, Jr., Struc. Design Engr 

Dong, Tommy, Tool Designer 

Drace, Leonard J., Des. Engr., Wpn. Syst 

Durner, Albert, Struc. Engr 

Dusaniwskyj, Michael, Liaison Engr 

Edgerly, Robert M., Instrumentation Engr 

Elsen, William G., Flutter & Vibration Engr., 
Res. Dept 

Engstrand, Joseph G., Jr., Des. Engr. 

Erlandsen, Oscar, Ch. Des. Engr 

Evans, Robert James, Aero. Engr.—Op. Analysis, 
Prelim. Design Dept 

Faleo, Michael, Res. Engr 

Ferdman, Saul, Gr. Ldr., Struc. Flt. Test Dept. 

Fessenden, Thomas E., Res. Engr 

Fogel, Gerald D., Supvr., Automatic Computing 
Gr. 

Frank, Arthur S., Ch. Production Proj. Engr 

Frederick, Kenneth R., Liaison Engr 

Frey, Walter P., Aerodynamicist 

Gander, William J., Wind Tunnel Proj. Engr 

Gatehouse, William A., Jr., Propulsion Engr 

Gavin, Joseph G., Jr., Ch. Msl. Engr 

Gayne, William J., Struc. Designer, Wpn. Syst 
Dept 

Geyer, Leo A., Prel. Des. Engr 

Giannetto, Charles, Res. Engr 

*Grumman, Leroy R., Chairman of the Board 

Gustafson, Robert L., Ch. of Aerodynamics 

Hall, Robert L., V-P 

Harmon, Thomas M., Instrumentation Engr 

Harris, Robert J., Struc. Engr 

Hedrick, Ira Grant, Ch. Tech. Engr 

Heisler, David, Layout & Des. Engr 

Helgesen, John D., Res. Engr 

Hey, Albert E., III, Des. Engr., Flt. Controls 
Gr 


Hilderman, Richard A., Struc. Proj. Engr 

Hopkins, Harold B., Jr., Res. Aerodynamicist 

Horn, Herbert E., Flt. Devel. Engr 

Horsch, Frank J., Jr., Struc. Test. Engr 

Howering, Ralph W., Propulsion Engr 

Hurley, Mary Jeanne, Applied Loads Engr 

Hutton, Richard, Ch. Engr 

Infiorati, Matthew E., Struc. Designer 

Kahn, Roger W., Sve. Mgr. & Test Pilot 

Kaufman, Louis G., II, Res. Aero. Engr 

Kelley, Henry J., Dynamic Analysis Gr. Ldr 

Kelly, Edward J., Res. Engr 

Kirsch, Richard A., Aerodynamicist 

Kirschbaum, Nathan, Res. Engr 

Koch, Frank, II, Res. Engr 

Kotlarchyk, Nathan, Struc. Engr. 

Kowalchik, Michael, PP Engr 

Kozlowski, Carroll J., Struc. Engr 

Krameisen, S. Murray, Prod. Designer 

Kress, Robert W., Proj. Aerodynamicist 

Kroupa, Charles E., Flight Test Engr.——Stability 
& Control 

Kurt, Franklin T., Dir. of Quality Control 


Lamorte, Donald J., Struc. Engr 
Lansing, Warner, Struc. Methods Gr. Ldr 
Leather, James M., Fit. Test Engr 


Ledesma, Richard R., Aerodynamicist 

Leng, Jarvis, Res. Engr 

Lewin, Norman, Res. Engr 

Lombardo, Edward, Structural Engr 

Mack, Charles E., Jr., Ch. of Res 

MacLeod, Richard G., Flt. Test Engr 

Malakoff, James L., Struc. Methods Res. Engr. 

Marchese, Michael A., Aerodynamics Engr 

Martucci, Vincent J., Dynamic Perf. Analyst 

Marzella, Angelo Frank, Jr. Engr 

Mascolo, Wilfred D., Struc. Engr 

Mauser, Gary B., Wind Tunnel Test Engr 

Mead, Harold R., Res. Engr 

Mead, Lawrence M., Proj. Engr 

Meirs, John, Ch. of Struc 

Melnik, Robert E., Res. Engr 

Meyer, Corwin Henry, Proj. Coordinator, Sr 
Engrg. Test Pilot 

Mockoveciak, John, Jr., Design Engr 

Mohrman, Robert F., Engr 

Mollenberg, Ernst F., Flt. Test Aeredynamicist 

Molloy, Thomas F., Des. Engr., Fuselage Gr 

Moorman, Theodore H., Struc. Flt. Test Engr. 

Moss, Harold M., Ener 

Nichtenhauser, Alfred, Prelim. Design Aero 
dynamicist 

Ober, Leonard J., Tool Designer 

Oldenburg, Richard L., Test Engr 

Olsen, Lawrence G., Power Plant Eng. 

Olsen, Oscar F., Dir. of Res 


Osborn, Earl Pine, Applied Loads Engr 

Paulsrud, Leonard, Struc. Des. Gr. Ldr. 

Percy, Richard A., Tool Designer 

Perry, Armand F., Fit. Inspector 

Popolo, Joseph J., Acft. Des. Detailer 

Rabut, Edmond C., Asst. IRAN Proj. Engr. 

Ramsden, Earl I., Proj. Engr. 

Roemer, Robert L., Design Engr 

Rogers, Alden L., Aerodynamicist, Prelim 
Design 

Rogers, Samuel B., Prelim. Design Engr 

Romeo, Arthur F., Liaison Engr 

Rottmann, Amandus, Jr., Materials Engr 

Rouse, Robert G., Jr., Planner, Exp. Fit. Test 

Rowley, Frederick C., Ch., Flt. Test Dept. 

Salvatorelli, Louis J., Stress Analyst 

Schaffer, Arnold P., Struc. Fit. Test Engr 

Scheuing, Richard A., Hd., External Aerodyn 
Gr., Res. Dept 

Schriro, George R., Aerodynamicist, Dynamics 


Gr. 

Schwendler, William T., Sr. V-P 

Scott, Walter H., Jr., Ch., Prelim. Des 

Segal, Myron, Aerodynamicist 

Semcken, John H., Fit. Test Engr 

Silverman, Ralph E., Perf. Engr 

Smedfjeld, John B., Flutter & Vibration Engr., 
Res. Dept. 

Smith, John J., Aero. Engr 

Soule, Wyman A., Struc. Engr., Applied Loads 

Spaulding, Howard O., PP Install. Engr 

Spelber, Leonard G., Des. Engr., Aero 

Sutton, W. L., Production Mgr 

Suydam, Henry B., Hydrodynamicist 

Sweetser, Converse W., Asst. Ch. of Struc 

Tappe, William C., Design Engr 

Thomasson, Fred T., Flt. Test Analyst 

Tilgner, Charles, Jr., Ch. Aero. Engr 

Toscano, Eugene J., Engr., Head Model Design 

Trapnell, VAdm. Frederick M., USN (Ret), 
Tech. Cons 

Tripp, Ralph H., Instrumentation Dept. Hd 

Trott, Warren, C., Aerodynamicist, Stability & 
Control 

Tsirimokos, John X., Res. Engr 

Tsongas, Alexander, Struc. Proj. Engr 

Umstetter, John J., Struc. Fit. Test Engr 

Valdivia, Francis S., Struc. Engr 

Van Name, Jobn F., Des. Engr., Control Surfaces 

Varisco, Angelo, Struc. Designer 

Varvaro, Anthony, Furnishings Designer 

Vetter, Alfred F., Aero. Engr 

Visconti, Joseph, Struc. Engr 

Wade, Wm. Eugene, Jr., Asst. Ch. of Aerody 
namics 

Wagner, Hart, Fit. Test Engr 

Walker, Alpheus H., Struc. Fit. Test Engr 

Walsh, Joseph G., Aerodynamics Engr 

Watman, Herbert, Aerodynamicist 

Watts, Linden L., Jr., Aerodynamicist 

Wehle, L. Brandeis, Jr., Hd., Nuclear Engrg. Gr 

Whitaker, Arnold B., Control Dynamics Gr. 
Ldr., Res. Dept 

White, Robert F., Design Engr 

Whitman, Barrett, Jr., Stress Analyst 

Whitson, Charles A., Liaison Struc. Engr 

Wilms, Friedrich, Design Trainee 

Wittko, Joseph, PP Sect. Hd 

Woessner, Richard M., Struc. Design Engr 

Yorke, Duane, Aerodynamicist 

Zarkowsky, William M., Asst. to Ch. Engr 

Zoudlik Rudolph J., Departmental Admin. Asst 

Zurich, John, Gr. Ldr., Struc. Des 


The Daniel Guggenheim Medal 
Board of Award 


Arms, John H. R., Secy 


Gulf Oil Corporation 


Wells, Robert A., Prod. Application Engr 


G-V Controls, Inc. 


Marks, J. David, Mgr., Prod. Engrg. 


Gyrodyne Company of America, 
Inc. 


Papadakos, Peter J., Pres 


H & A Manufacturing Company 


Allward, George A., Ownet 


H & B American Machine 
Company, Inc. 


Engel, William N., Works Mgr. 


B. H. Hadley Company 


Ryan, C. T., Dir. of Engrg. 


=n 


358 


Haines Motors, Ltd. 


O'Hara, John James, Sales Mer 


Sir William Halcrow & Partners 


Maclaren, Archibald Shaw, Middle East Rep. 


Haley, Doty & Wollenberg 


Haley, Andrew, G., Lawyer 


Hall Engineering Company 


Hall, Burt J., Sr. Partner 


T. P. Hall Engineering Corporation 


Hall, Theodore P., Pres. & Ch. Engr. 


Haller, Raymond & Brown, Inc. 


Duke, Charles E., Hd., Analysis Dept 

Huyett, Richard C., Sr. Engr 

Knausenberger, George E., Cons. & Asst. to Pres 
MecLucas, John L., V-P 

Walker, John P., Jr., Staff Engr 


Handley Page, Ltd. 


Handley Page, Sir Frederick, Chm. & Managing 
Dir. 


Handley Page (Reading) Ltd. 


Au-Yong, Aldric B., Sr. Stress Analyst 


Handy Associates 


Kurtz, Howard G., Jr., Sr. Assoc. 


Hanlon & Wilson Company 


Wilson, John R., Pres 


Hanovia Chemical & 
Manufacturing Company 


Gray, Harold E., Works Mer. 


Hansel Engineering Company, 
Inc. 


Hansel, Sydney, Pres 


Hansen-Lynn Company, Inc. 


Killam, William J., Ch. Draftsman 


The Harbor Sales Company, Inc. 


Covington, Don K., Jr., Gen. Sales Mgr. 


Hardman Tool & Engineering 

Company 

Barnes, Kischel M., Ch. Proj. Engr., Flt. Safety 
Accessory Div. 

Potter, Galen P., Sales Mgr. 

Harper Engineering Company 

Panosian, John, Engr. 


Pollak, Richard J., Des. Engr. 
Schackne, Gersten Louis, Stress Engr 


Harriman Ripley & Company, 
Inc. 


Ripley, Joseph P., Chm. 


Harris-Seybold Company 


Purinton, Richard S., Def. Prod. Mgr. 
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Hart Metal Products Corporation 


Sorbello, Vincent A., Spl. Proj. Engr. 


Hartford Accident & Indemnity 
Company 


Brown, Emery B., Safety Engr. 


Harvard University 


Baker, George P., James J. Hill Prof. of Trans- 
portation, Grad. School of Business Admin 
Brooks, Charles Franklin, Professor of Meteorol 
ogy & Dir. of Blue Hill Meteorological Observa- 
tory 

Bryson, Arthur | Jr Assoc. Prof. of Mech 
Engrg 

Budiansky, Bernard Assoc. Prof. of Struc 
Mechanics 

Chang, Che-Tyan, Res. Fellow 

Goldstein, Sydney, Gordon McKay Piof. of 
Applied Math Div. of Engrg. & Applied 
Physics 

Kronauer, Richard E., Asst. Prof 

McFarland, Ross A., M.D., Assoc. Prof., School 
of Public Health 

Rockett, John A., R« Engr 


Harvey Aluminum Division of 
Harvey Machine Co., Inc. 


Bagdanovich, Michael P., Staff Cons., R&D 


Israel, Edmund, Proj. Engr., R&D Div 
Teeter, G. H., Tech. Dir., Military R&D 


Haskel Engineering Association 
Driskel, D. W., Partner & Ch. Engr 

Hayman, Richard L., Pres 

Haskins & Company 


Haskins, Robert, Owner 


Hawthorne Flying Service 


Gray, Glenn M., Pilot & Engr 


Hayes Aircraft Corporation 
Anderson, Leon R., Gr. Engr., Stress 
Cook, Billy James, Gr. Engr., Airframes 
Hezlep, Robert B Jr Ch Labs 
Huff, Lewis L., Engt Aerodynamics 
Meshejian, John M., Ch. Tech. Engr 
O'Neal, William B., V-P-—Engrg 
Reymann, Bernard A., Ch. of Stress 
Robinson, James R., Pre Staff Engr 
Vanderlipp, N. F., Exec. V-P 


Ernst Heinkel Fahrzeugbau 
GmbH 


Truckenbrodt, Erich, Dept. Ldr. of Aerodyn. 


Helio Aircraft Corporation 


Laber, Robert H., Ch. Draftsman 
Smithline, Lawrence, Tech. Dir 


Helipot Corporation 


Kemmer, John Paul, Electronic Engr. 


Helmbrecht & Company 


Helmbrecht, William Jr., Pres 


Don Heng Company 


Heng, Donald James, Owner 


The Paul Henry Company 


Henry, Paul, Owner—-Engr 
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A. Dale Herman, Inc. 


Suttkus, Hazen O., Proj. Engr 


Herrmann Engineering Company 


Herrmann, Karl L. Mgr Owner 


Hewlett-Packard Company 


Happ, William D., Sales Engr. 


Hexcel Products, Inc. 


Pajak, Theodore P., Eastern Regional Mgr 


Hill & Knowlton, Inc. 


Darrow, Richard W., Exec. V-P 


Hillenbrand Industries, Inc. 


Peine, John G., Sales Rep 


Hiller Helicopters, Inc. 


Anderson, Robert R., Ch. Proj. Engr 

Benskin, Ronald F., Assoc. Engr., Weight Dept 

Carlson, Richard M., Mgr., Aero-Struc. Dept 

Coleman, David L., Des. Engr., Advanced Res 
iv 

Dowden, Percy R., Proj. Engr 

Greenfield, William D., Struc. Engr 

Jacoby, Donald R., Ch. Test Engr 

Kanno, John S., Dynamics Engr 

Lockwood, Raymond M., Sr. Res. Engr 

MacDonald, Robert A., Jr., Assoc. Engr 

Matteson, Frederick H., Fit. Test Engr 

Messinger, Carl W., Jr., Proj. Engr 

Montanaro, Carmine G., Jr., Des. Engr 

Nichols, John B., Mgr., Prod. Planning Dept 

Parmenter, Clyde W., Design Engr 

Sargent, E. R., Megr., Propulsion Syst. Dept 
Advanced Res. Div 

Schnebly, F. David, Mgr., Op. Res. Dept 
Advanced Res. Div 

Shaul, Gerald R., Gr. Engr., PP 

Spiegelberg, Carl H., Gr. Engr., Airframe Design 

Stuart, Joseph, III, Staff Engr., Tech 


Hinchcliff Motor Services, Inc. 


Hinchcliff, Richard H., V-P & Gen. Mer 


Hiroshima University 


Maekawa, Tsutomu, Prof., Dept. of Physics, 
Faculty of Science 


HiShear Rivet Tool Company 


Kulachkosky, John, Engrg. Draftsman 


Hobstetter-Soenke 


Soenke, John E., Partner 


Hoffman Laboratories, Inc. 


Franklin, Peter G., Asst. Dept. Mgr. 


Holley Carburetor Company 


Wu, Hsueh-Ping, D., Asst. Proj. Engr 


Howard Holmes, Inc. 


Holmes, Howard, Pres. 


Ludwig Honold Manufacturing 
Company 

Hamilton, Dale, Ch. Engr. 

Islamoff, Ilia I., V-P—-Engrg. & Devel. 
Hoover Electronics Company 


Cohen, Charles H., Designer, Electro—Mech. 


Hork 


Horke 
Kerr, | 
How 
Ransl 

fact 
How 


McLa 


The 
Trus 


Carlis 


Huc 


Brilm 
Clute 
Delos 
Dobb 
Hueg 
Salog 
Upto 
Wals 


Huc 
Cor 


Terr: 


| | 
Hu 
Div 
Abbi 
Alex 
Ama 
Barl 
D 
Barl 
Bea 
St 
pa 
Ben 
Blea 
Blu 
Bos 
Boz 
N 
E 
Car 
Car 
on 
Che 
Col 
I 
Ce 
\ 
de 
De 
Du 
Du 
Du 
Ep 
Fa 
Fa 
Fe 
H: 
H: 
Hi 
H 
H 
H 
if 
kK 


ny 


IAS ROSTER OF MEMBERS, 


Horkey-Moore Associates 


Horkey, Edward J., Pres. 
Kerr, John N., V-P—Enegrg. 


Howard Aero, Inc. 


Ransleben, Guido E., Jr., Aero. Engr., Manu- 
facturing Div. 


Howard Aviation, Inc. 


McLaughlin, Francis Carroll, Op. Mgr. 


The Howard National Bank & 
Trust Company 


Carlisle, E. Grafton, Trust Officer 


Huck Manufacturing Company 


Brilmyer, Harold G., V-P—Res. 

Clute, Ray V., Sales Engr. 

Deloach, Frank F., Regional Engrg. Rep. 
Dobbe, Frank A., Dir. of Sales 

Huegin, William B., Regional Engrg. Rep. 
Salogga, Frank J., Regional Engrg. Rep. 
Upton, A. Joe, Regional Engrg. Rep. 

Walsh, Edward F., Engrg. Rep. 


Hudson Valley Aircraft 
Company, Inc. 


Terry, William B., Jr., Pres. 


Hughes Aircraft Company & 
Hughes Tool Company, Aircraft 
Division 


Abbott, Jack G., Ch. Facilities Engr. 

Alexander, Eli J., Design Engr 

Amano, Masashi R., Mbr., Tech. Staff 

Baker, Irwin, Mbr. of Tech. Staff 

Barber, George C., Struc. Design Engr., Acft 
Div. 

Barker, Owen C., Mbr. of Tech. Staff 

Bean, A. Douglas, Sr. Design Engr., Ground Syst. 
Struc 

Bell, Stanley A., Admin. Staff Asst. 

Bentley, Richard M., Mbr. of Tech. Staff 

Bleakney, William M., Sr. Staff Physicist 

Bluestein, Theodore, Mbr., Tech. Staff 

Boswell, Clay C., Jr., Heptr. Proj. Engr. 

Bozajian, John M., Mbr., Tech. Staff, Guided 
Msl. Lab. 

Burnell, Edwin J., Hd., Engrg. Sve. Sect., 
Equip. Dept., Ground Syst. Div. 

Campbell, George S., Mbr. of Tech. Staff 

Carvey, Thomas B., Hd., Launchers & Power 
Plants Dept., Guided Msl. Labs. 

Chawla, Jagannath P., Syst. Devel. Labs. 

Cherne, Jack M., Heptr. Proj. Engr., Devel. & 
Test 

Chris, Stephen J., Des. Engr 

Coleman, Thomas F., Sr. Staff Engr., Aerodyn. 
Dept., Syst. Devel. Labs. 

Corlett, Howard G., Electronics Engr 

Crabtree, James A., Asst. to Ch. Des. Engr., Ch. 
Weight Engr 

Deal, Oliver E., Exp. Test Pilot 

de Haas, Hank, Eng. Change Analyst 

DeHaven, Robert M., Assoc. Dir., Acft. Op. & 
Fit. Test 

Drebinger, John W., Mbr., of Tech. Staff 

Duliakas, Chris J., Mbr. of Tech. Staff 

Duncanson, Donald N., Mbr., Tech. Staff 

Epple, Heinrich Karl, Mbr. of Tech. Staff 

Faucett, Richard S., Mech. Engrg. Designer 

Feigen, Morris, Sr. Staff Engr., Syst. Devel. Lab. 

Feiler, Alfred M., Hd., Spl. Proj. Dept 

Forman, Edward S., Proj. Engr., PP Dept 

Fox, Robert, Mech. Engr. 

Gold, Richard Robert, Res. Engr., Mbr. of Tech. 
Staff 

Goldberg, S. J., Hd., Power Supply Sect., 
Launchers & Power Plant Dept. 

Greene, Capt. George M., USN (Ret.), Asst. to 
V-P—Engrg 

Hagedorn, Alfred A., Mgr., Colorado Springs 
Ofe. 

Hall, Nathan I., V-P 

Haller, Howard E., Gr. Hd., Production Proj. 
Guided Msl. Lab. 

Hartlieb, Robert J., Res. Physicist 

Hawks, Virgil D., Aero. Engr., Design 

Heimer, Harry J., Mbr. of Tech. Staff 

Hopper, Rea E., V-P & Gen. Mgr. 

Horsley, Arthur Scott, Mbr.—-Tech. Staff & 
Mech. Engr. 

Hughes, Howard R., Pres. 

Jenkins, George L., Mbr. of Tech. Staff 

Jones, Clyde B., Dir. of Engrg. 

Klammer, Reuben G., Admin. Engr. 

Klocksiem, John P., Ch. Des. Engr. 


La Forge, Sally, Aero. Engr. 

Lampton, Glen T., Ch. Wpn. Syst. Res. Engr. 

Lefever, Charles W., Supvr., Msl. Production 
Contracts 

Leone, William C., Assoc. Hd., Engrg. Ind. Syst. 
& Controls 

Liggett, William H., Hd., Hyd.—Mech. Devel. 
Sect., Airborne Syst. Lab. 

Lorence, Herman R., Des. Engr. 

Lutwak, Sol, Asst. Hd., Loads Sect., Heptr. Dept. 

Marriutt, Edwin O., Aerodyn. Sect. Hd. 

Mason, Maxwell, Mbr., Tech. Staff 

McComas, William E., Mgt. Cons. 

McRoberts, Donald N., Aero. Engr. 

Miller, Justin O., Supvr., Aero. Engrg 

Moore, Richard E., Mech. Staff Engr. 

Naiman, Irven, Mbr. of Tech. Staff 

Neiswander, Robert S., Hd., Radiation Detection 
Sect., Res. Labs. 

Nisley, John D., Supvr., PP Sect. 

Oswald, Telford W., Sr. Mbr. of Tech. Staff 

Oxhorn, Norman R., Design Engr. 

Peters, Donald Ray, Mbr., Tech. Staff 

Phillips, Warren L., Res. Physicist 

Poesch, William L., Prelim. Design Analyst 

Puckett, Allen E., Dir. of Op., Syst. Devel. Labs. 

Rapp, Girard H., Mbr. of Tech. Staff 

Rasumoff, Abner, Hd., Loads Sect., Heptr. Engrg 
Dept. 

Reed, Warren D., Exec. Dir. 

Rees, Arthur C., Res. Engr. 

Roberts, Wilbur E., Hd., Flt. Op. 

Rogers, Arthur Wm., Res. Physicist 

Rogers, Nelson M., Staff Engr. 

Samain, Frederick A., Jr., Planning Engr. 

Schilling, Edward A., Proj. Engr. 

Schmidt, Donovan J., Liaison Engr. 

Sechler, Charles W., Megr., Planning & Program- 
ming 

Seymour, John, Asst. Dir., Acft. Op. & Fit. Test 

Shanks, Bernard J., Mbr.—Tech. Staff 

Shieber, Herbert, Proj. Engr. 

Shoop, Brig. Gen. Clarence A., V-P & Dir., 
Prod. Reliability & Fit. Test 

Siewertsen, Hans A., Mech. Engr 

Simpson, Edward H., Mgr., Quality Control 

Smith, Henry G., Struc. Des. Staff Engr. 

Stensgaard, Conrad, Jr., Res. Physicist 

Stratton, William T., Exp. Test Pilot, Hd., Op. 
Fit. Test Dept 

Strible, F. C., Acting Proj. Engr., Heptr. Div. 

Tirman, C. J., Mech. Engr. 

Tobin, Gerald C., Res. Physicist 

Townsend, John M., Aero. Engr. 

Turk, Daniel R., Equip. Engr., Ground Syst. 
Div. 

Veck, Milton F., Engr., Syst. Devel. Labs. 

Wanozura, Bohdan I., Mbr. of Tech. Staff 

Williams, Benjamin H., Aero. Engr 

Wong, Larry, Mbr., Tech. Staff 

Yakura, James K., Mbr. of Tech. Staff, Syst 
Devel. Labs. 

Young, James K., Mbr. of Tech. Staff 


Humphrey & Vandervoort 


Stinson, William E., V-P 


Hunter-Bristol Corporation 


Paine, Arthur P., Megr., Engrg. & Mfg. Div. 
Warshaw, Victor, Proj. Engr 


Hupp Corporation 


Heady, Roy T., Proj. Engr. 


Hydra-Electric, Inc. 


Humphrey, James B., Ch. Engr 
Ketelsen, R. Paul, V-P-——-Sales 


Hydro-Aire, Inc. 


Austin, Homer M., Engr 

Cooper, Frank R., V-P & Gen. Sales Mgr 

Craigie, Lt. Gen. Laurence C., USAF (Ret.), 
Dir. 

Halen, Raymond F., Sales Engr 

Lichty, Dale A., Pres 

Nickerson, Douglas B., Ch. Engr 

*Scott, Stephen C., Dir. Public Relations 


Hymatic Engineering Company, 
Ltd. 


Habermass, G. Z., Qualification Test Engr. 


Illinois Tool Works 


Boyd, Thomas R., Proj. Engr., Shakeproof Div. 
Poupitch, O. Jules, Prod. Devel. Cons., Shake- 
proof Div. & Fastex Div. 
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Impact Register Company 


Manthei, E. C., Ch. Engr. 


Indian Institute of Technology 


Lakshminarayana, C. N., Asst. Prof., Strength of 
Materials, Dept. of Mech. Engrg. 
Sen-Gupta, S. R., Dir. 


Indiana Technical College 


Dow, Benjamin L., Prof. & Hd., Aero. Engrg. Dept. 
Miller, Ralph B., Prof. Mech. Engrg. Dept. 


Indiana University 


Edstrom, Clarence R., Grad. Stud., Math. 


Industrial Acoustics Company, 
Inc. 


Kernicky, William J., Proj. Engr. 
Ring, Walter F., Proj. Engr. 


Industrial Marketing Associates 


Schrier, Jack, Pres. 


Inertial Instruments, Inc. 


Benson, M. Robert, Pres 


Institut fuer Aerodynamik 


Ackeret, Jakob, Prof. Dr.-Ing. 


Institut Blaise Pascal 


Tirumalesa, Duvvuri, Stagiaire de recherches au 
Centre National de la Recherche Scientifique 


Institute of the Aeronautical 
Sciences, Inc. 


Bernhardt, Allan, Assst. Editor, Aero. Engrg. 
Review 

Dexter, Robert R., Secy. 

Dodge, Beverly Agnes, Editor, Aero. Engrg. 
Catalog & Roster of Members 

Elliott, Roy W., Supvr., Tech. Film Cataloging 
Proj. 

Johnston, S. Paul, Dir. 

Judge, Hugh Clinton, Business Mgr., Publica- 
tions 

Maitan, Joseph J., Controller 

Meskel, Thomas, Asst. Secy 

Rainey, Ronald E., L.A. Bldg. Mgr. 

Robischon, E. W., Western Region Mgr. 

Ryan, Joseph P., Advertising Mer. 

Shrader, Welman A., Dir. of Publications 


Institute for Defense Analysis 


Navoy, Anthony J., Tech. Staff 
O'Meara, Francis. E., Staff Mbr. 


Institute of Mathematical 
Sciences 


Bohachevsky, Ihor O., NSF Predoctoral Fellow 


Institute of Radio Engineers 
Cumming, Cdr. L. G., USNR (Ret.), Tech. 


Secy. 


Institution of Mechanical 
Engineers 


Millson, Robert John, Hd., Publications Dept. 


Instituto Aerotecnico 


Velez, Cdr. Oscar G., Dir. 
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Instituto Nacional de Tecnica 
Aeronautica 


Pérez-Marin, Antonio, Secretario General y 
Técnico 


Insurance Company of North 
America Companies 


Mitchell, A. Edgar, Claims Supvr., Acft 
*Morrison, R. A., Asst. Secretary 
Sanford, Charles A., V-P 

Sellets, John H., Tech. Supvr. 


Intair, Ltd. 


Meeus, Fied L., Pres 


International Air Transport 
Association 


Cooper, John C., Legal Adviser 


International Business Machines 
Corporation 


Ashton, John K., Jr, Gr. Ldr., Subcontract 
Engrg 

Beckhardt, Arnold R., Megr., Flight Test, Air 
borne Computer Lab 

Gross, William A., Staff Engr., Physical Res 

Kester, Robert H., Applied Science Rep 

Ramsen, John A., Applied Science Rep 

Winchester, William G., Programer, Type 705 
Data Processing, Record Computations Dept 

*Wolf, Arnold S., Admin. Asst 


International Civil Aviation 
Organization 


Ashton, Robert, Ch., Tech. Assistance Mission, 
Israel 

Berg, Alfred Gordon, Ch., Airworthiness Sect 

Carmody, Charles W., Civil Aviation Advisor to 
Kingdom of Greece 

Poblacion, Antonio, Tech. Officer, OPS 


International Harvester Company 


Para, Frank R., Des. Engr., CEED 


International Manufacturing 
Company 


Doughty, Donald I Ch. Engi 


International Nickel Company, 
Inc. 


Fales, Herbert G., V-P & Asst. to Chm 
*Laque, F. L., V-P & Megr., Devel. &. Res. Div 


International Telephone & 
Telegraph Company 


Buttner, Harold H., V-P 

Corner, Arthur N., Mer., Msl. Test Equip., 
Farnsworth Electronics Div 

Furth, RAdm Frederick R USN (Ret.), 
Deputy Dir., Res. & Engrg 

Westman, Harold P., Editor, Electrical Communi 
cation 


Interstate Engineering 
Corporation 


Birrer, Lloyd G., Jr., Proj. Engr. 


lowa State College 


Anderson, Ernest W., Prof. & Hd., Dept. of Aero. 
Engrg 

Iversen, James D., Instr., Aero. Engrg 

Millett, Merlin L., Jr., Asst. Prof. of Aero. 
Engrg 

Murphy, Glenn, Hd., T.&A.M. Dept. 


Islands, Anderson, Martin, 
Benson 


Hill, Harry N., Engr 


Israel Institute of Technology 

Shafer, H. Jerome Sr. Lecturer, Acting Hd 
Dept. of Aero. Engrs 

Singer, Josef, Sr. Lecturer, Dept. of Aero 
Engrg 


ITE Circuit Breaker Company 


Gardiner, Frank J.. Mygr., Engrg. Prod. Sect 


Jack & Heintz, Inc. 


Eschborn, Ralph J., V-P 

*Koelliker, W. R., Mer., Aviation Sales 

Ong, Charles M., Megr., Exp. Lab 

Papanek, A. P., Mgt Starters, Actuators, & 
Gr. Equip. Sect 


Webster, Sidney H., Mer Pacific Coast District 


The Jam Handy Organization 


Klenke, William H., Jr., Dir., Def. Op 


Janney Machine Corporation 


Falk, Adolf C., Pres 


Jarry Hydraulics 


Truran, John W. J., Dir. of Engrg 


Jarvis Manufacturing 
Corporation 


Sharp, Edward G., Gen. Mer 


The Andrew Jergens Company 


Butler, Richard O., Ind. Engr. 


The Johns Hopkins University 


Pryan, Guy L., Jr., Prof. of Aero 


Clauser, Francis H.. Chm. & Prof., Dept. of 
Aero 

Corrsin, Stanley, Prof. & Chm., Mech. Engrg 
Dept 

Geller, Edward W., Grad. Stud 

Miles, Edward R. ¢ Res. Contract Dir 

Morkovin, Mark V., Res. Scientist & Lecturer 

Remenyik, Charles T., Res. Asst 


Applied Physics Laboratory, Silver 
Spring, Md. 


Berger, Sidney, Engr 
Cronvich, Lester | Proj. Supvr., Aerodyn 
Deslauriers, Edward ]., Physicist 

Ely, Raymond | Engr 

Glover, Louis S., Sr. Engr 

Goss, Jack kK Sr. Staff Engr 
Harrisen, Daniel | Engr., Sr. Staff 
Haykin, David J., Ir Assoc. Engr 
Hege, Jeremiah C., Asst. Gr. Supvr 
Hill, Freeman k., Physicist 

Kearns, John Preston, Staff Engr 
Kirk, Howard F., Jr., Engr., Contracts 


Konrad, Thomas G., Assoc. Engr 
Leak, Arthur B., Assoc. Staff Engr 
Luber, Joseph I Proj. Engr 
Makofski, Robert A., Engr 

Niles, Charles H., Proj. Supyr 
O'Brien, Vivian, Asscc. Physicist 
Ray, James C., Assoc. Staff Engr 
Walker, James H., Gr. Supvr 


Wallskog, Harvey A., Assoc. Engr 
West, Charles D., Engr 


Johns-Manville Sales 
Corporation 


*Briggs, E. F., Jr., Mgr., Aviation Ind. Sect 


Corydon M. Johnson Company, 
Inc. 


Johnson, Corydon M., Pres 
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Johnston Cadillac, Inc. 


Johnston, Brig. Gen. W. S., USAFR 


Jones & Gillies, Inc. 


Gillies, B. Allison, West Coast Assoc 


Earle M. Jorgensen Company 


*Schriber, Charles, V-P & Mer., Sales 


Joy Manufacturing Company 


Devlin, Howard A., Asst. Prod. Mgr 
McMaster, Joseph R., Jr., Sales Engr 


Kaiser Metal Products, Inc. 


Cudhea, George G., Asst. to V-P & Gen. Mer 


Kama Instrument Corporation 


Robertson, Donald R., Plant Mgr 


The Kaman Aircraft Corporation 


Bibeault, Gerald J., Weight Control Engr 
Briggs, Emerson C., Stress Analyst 

Ellis, Charles W., Ch. of Aerodynamics 

Jewell, Laurence Deane, Aero. Engr 

Kaman, Charles H., Pres. & Gen. Mgr 

Luff, Edward R., Test & Devel. Engr 
McIntyre, Hugh H., Aerodynamicist Specialist 
Morrison, James L., Struc. Designer 


‘ Odlum, Edward J., Sr. V-P 


Pasko, Donald C., Aerodynamicist ‘‘B 
Wells, Edward L., Asst. Proj. Engr 


Kansas State College 


McCormick, Frank J., Prof. of Applied Mech 


The Kawneer Company 


Alyanak, Edward J., Sr. Proj. Engr 
Roehm, Jack M., Dir. of R&D 


The Kaydon Engineering 
Corporation 


Perna, A. J., Dir. of Engrg 


Kearfott Company, Inc. 

Beyer, Frederick J., Sales Engr., Eastern Area 
Herbert, Fred D., Jr., Financial V-P 

Reichel, Andre W., Dir. Sales & Sve 
Rowland, Arthur E., Supvr., Engrg. Sales 
Smith, Donald W., Pres 


Keasbey & Mattison Company 


Porter, Robert Reed, Pres 


Keasling Company 


Keasling, Chester I., Owner 


J. A. Keeneth Company 


Keeneth, John Albert, Pres 


Kellett Aircraft Company 


Gebhard, David F., Ch., Prelim. Design 
Goland, Leonard, Dir. of Res 

Hovgard, Paul E., V-P 

Jones, James B., Proj. Engr 

Krause, Philip C., Ch. of Aerodynamics 
Perlmutter, A. A 

Schneck, Curtis E., Ch. Engr. 


The M. W. Kellogg Company 


Bunnell, John W., Area Rep., Procurement 
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Kelsey-Hayes Company 


*Taylor, Leslie G., Gen. Mgr., Aviation Div. 


Kelvin & Hughes, Ltd. 


Kent, G/C John A., Sr. Sales Exec 


Kent State University 


Otterson, Peder A., Asst. Prof 


Kenting Aviation, Ltd. 


Parkin, Charles A., Ch. Heptr. Pilot 


Kenyon Enterprises 


Kenyon, Ralph W., Dir. of Res. 


The Kett Corporation 


Bolster, Bradley D., Engr 
Hoey, John P., Def. Contracts Administrator 
Mulholland, John D., Aerodynamicist 


Walter Kidde & Company, Inc. 


Berko, Lawrence, Des. Engr 

*Griffin, C. L., Asst. V-P 

Hobelmann, A. H., Asst. V-P 

Neigel, Joseph A., Supervisory Engr 

Noble, John M., Dist. Mgr 

Orsini, Antonio 

Reenstra, Howard C., Devel. Engr 

Schmidlin, Albertus E., Asst. Mgr., R&D Dept. 
Shereika, Edmund A., Sr. Designer 

Zeek, Elwood R., Asst. V-P--R&D 


Kiekhaefer Aeromarine Motors 
Corporation 


Probst, Harry C., Asst. Proj. Engr 
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Kennet, Haim, Dept. of Aero. Engrg. 

Kirk, John E., Deputy Assoc. Dir., Instrumenta 
tion Lab 

Larrabee, Elmer E., Asst. Prof. of Aero. Engr 

Lin, Chia-Chiao, Prof. of Math 

Loria, John C., Sr. Engr., DSR Staff, Aeroelastic 
& Struc. Res. Lab 

Markham, John R., Prof. of Aero. Engrg 

Martuccelli, John R., Res. Engr., Div. of Spon 
sored Res 

McCabe, Warren L., Staff Res. Engr., Aeroelastic 
& Struc. Res. Lab 

McKay, Walter, Assoc. Prof., Aero. Engrg 

Miller, Rene H., Prof 

Mills, William R., Res. Engr 

Mobley, Frederick F., Grad. Stud., Aero. Engrg 

Mollo-Christensen, Erik, Asst. Prof. 

Mueller, Robert K., Assoc. Prof. & Dir., Instru- 
mentation Lab 

Ober, Shatswell, Prof. of Aero. Engrg 

Pian, Theodore H. H., Asst. Prof. of Aero 
Engrg 

Rubin, Eugene S., Res. Aerodynamicist, Naval 
Supersonic Lab 

Ruetenik, J. R., Sr. Staff Engr 

Sandorff, Paul E., Assoc. Prof. Aero. Engrg 


Schapker, Richard Lee, Grad. Stud 

Schechter, Hans B., Res. Asst., Aero. Engrg. 
Dept. 

Schindel, Leon H., Res. Engt., Naval Supersonic 
Lab. 

Schmit, Lucien A., Res. Engr., Aercelastie Lab. 

Shapiro, Ascher H., Prof. of Mech. Engrg 

Shulman, Yechiel, Res. Engr 

Soderberg, C. Richard, Dean, School of Engrg 

Stenning, Alan Hugh, Asst. Prof. of Mech 
Engrg. 

Stevens, Joseph W., Res. Engr, Aerophysics 
Res. Gr. 

Stever, Horton Guyford, Pref. of Aere. Engrg. & 
Assoc. Dean of Engrg 

Taylor, C. Fayette, Prof. of Automotive Engrg 

Taylor, Edward S., Prof. of Acft. Eng 

Trueblood, Ralph B., Gr. Ldr., Instrumentation 
Lab. 

Vander Velde, Wallace E., Res. Engr., Instru 
mentation Lab. 

Watriss, Frederic W., Asst. to Treas 

Whitaker, H. Philip, Staff Mbr., Instrumenta 
tion Lab. 

Wilkie, Lloyd E., Res. Engr 

Williams, Glenn C., Prof. of Chem. Engrg. 

Wrigley, Walter, Prof. Dept. of Aero. Engrg. & 
Educational Dir., Instrumentation Lab. 

Yamron, Joseph, Control Syst. Sect. Hd., Fit. 
Control Proj., Instrumentation Lab 

Zvara, John, Proj. Ldr., Aeroelastic & Struc. 
Res. Lab 


J. A. Maurer, Inc. 


Hittner, Richard, Design & Drafting Supvr 


The Maxim Silencer Company 


Doyle, Lee James, Mgr., Field Engrg 


The W. L. Maxson Corporation 
Holt, Oscar E., Plant Mgr 


Rugge, Raymond A., V-P--R&D Div. 
Vieth, Frederick D., Mgr., Western District 


F. Mayer Engineering Company 


Jarmie, Louis, Devel. Engr 


The MB Manufacturing Company, 
Inc. 


Dickie, John A., Engrg. Mgr. 
Unholtz, Karl, Ch. Engr. 


McClintock-Taylor, Inc. 


Holmes, William C., Jr., Pres. & Gen. Mgr 


McClure Brothers 


McClure, Forrest E., Partner 


McConathy, Hoffman & 
Associates, Inc. 


Soprou, Alex F., Assoc 


McCormick, Taylor & Associates 


Yu, I-tan, Designer 


McCulloch Motors Corporation 


Whittlesey, James W., Dir., Test Lab., Advance 
Devel. Div 


McDonnell Aircraft Corporation 


Abercrombie, Jack M., Assoc. Engr 

Akeroyd, Edward T., Proj. Loads Engr 

Aldridge, John F., Jr., V-P, Customer Sve 
Alexander, Ray B., Sr. Engr., Armament Test 


a 
Allen, David W., Flt. Controls Syst. Engr 
Anderhub, Anthony P., Test Engr 
Andrews, Hal A., Struc. Test Engr 
Baines, Harry B., Layout Engr 
Baird, A. L., Cons. Engr., Eng 
Baker, James H., Loads Engr 
Baldwin, Robert J., Ch. Syst. Engr 
Barkey, Herman D., Sr. Proj. Engr 
Barton, Paul M., Syst. Engr., Ground Support 
Equip. 
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Beasley, Max D., Jr., Aerodynamicist 

Beeler, Norman L., Assoc. Engr., Aerodyn 

Bellan, Theodore M., Supvr., Digital Computer 

Bennett, Donald E., Gr. Engr., Fuel & Controls 

Bernard, Margaret H, Aerodyn. Gr. Engr., 
Perf. 

Berry, Welton Bryant, Assoc. Engr. 

Blatz, William J., Proj. Devel. Engr. 

Bobb, Melvin A., Engr. ‘‘A”’ 

Boldt, W. Felix, Asst. Proj. Engr 

Boling, David E., Devel. Engr 

Bond, Robert C., Fit. Test Engr 

Bonney, Edward P., Process Engr 

Boulton, B. C., Exec. Asst. to V-P—-Engrg 

Boulton, Donald G., Aerodynamicist 

Bowman, Donald R., Aerodynamicist 

Bradley, Edward P., Aerodynamicist 

Bradley, Fred E., Loads Engr., Heptr. Engrg. 
Div. 

Branahl, Erwin Fred, Ch. Aero-Mech. Engr., 
Msl. Engrg. Div. 

Braun, Chester V., Sales Engr 

Brierton, James L., Proj. Gr. Engr. 

Brock, F. J., Sr. Lab. Engr. 

Bromberg, B. G., Msl. Ch. Engr 

Brooks, T. Preston, Struc. Res. Supvr 

Brown, Nicholas M., Sr. Des. Engr 

Brown, Robert C., Proj. Gr. Engr., Aerodynami 
cist 

Brown, William Akin, Asst. Proj. Weight Engr 

Brulle, Robert V., Sr. Engr., Msl. Aerodynamics 

Bruyette, Gerald W., Test Engr. 

Buckey, Don L., Des. Engr., Airplane Div 

Calahan, Hubert D., Flt. Test Data Engr 

Carter, Herbert F., Stress Analyst 

Casper, Donald R., Des. Engr., Aerodyn 

Cass, William C., Test Des. Engr., Struc. Lab 

Catheart, John W., Lead Design Engr 

Chappell, David Paul, Proj. Gr. Engr., Strength 

Clark, Denver D., Acft. Sales Engr 

Clark, Robert H., Wind Tunnel Test Engr 

Coleman, George M., Asst. Foreman, GED Lab 

Coleman, Robert V., Proj. Flt. Test Engr., F-101 

Conroy, John T., Fit. Test Engr. 

Coulter, Thomas F., Test Engr 

Courtney, Thomas, Jr., Proj. Engr., Guided Msl 
Div 

Covington, Garrett C., V-P—Gen. Engrg 

Crites, Claude W., Des. Engr., Checker 

Cunningham, John A., Primary Controls Design 
Engr 

Daniels, Cari T., Engr 

Danzinger, J. R. F., Des. Lead Engr 

Davie, Joseph L., Supvr., Digital Computer 
Datatron Sect 

Decker, Heyward Kendal, Des. Engr., PP Gr 

deGarcia, H. J., Jr.,. Dynamics Engr 

Delaney, Edward G., Des. Engr. Heptr Propul 
sion Syst 

Dennison, John M., Aerodynamicist 

Dickson, Charles R., Des. Engr., Wind Tunnel 
Models 

Doblhoff, Friedrich L., Heptr. Ch. Engr 

Dobronski, Joseph F., Exp. Test Pilot 

Doerner, George J., Supvr., Flt. Test Engrg 

Doyle, Lawrence J., Lab. Proj. Engr 

Dunkel, Glen N., Fit. Test Engr 

Edwards, Robert W., Stress Engr 

Engelhardt, Lloyd F., Proj. Gr. Engr Heptr 
Engrg. Dept 

Epstein, Norvel, Design Engr 

Ermer, George C., Loads Engr 

Ernst, Paul E., Engr 

Esterman, Harold L., Loads Engr 

Estes, Bruce H., Supvr., Analog Computers 

Farver, Lyle L., Sr. Devel. Engr 

Favre, Harrison B., Test Pilot 

Feeney, James E., Airloads Engr 

Figueras, Richard I., Aerodynamicist, Guided 
Msl. Div 

Finn, Joseph M., Proj. Strength Engr., Prelim. 
Des 

Fitzgerald, Jack F., Struc. Gr. Ldr., Msl. Engrg 
iv 

Fleischer, Henry A., Stress Engr 

Flentge, Ralph, Design Engr., Guided Msl. Div. 

Flesh, Edward M., Sr. Proj. Engr 

Forsyth, Chas. M., Mgr., Op. Analysis 

Freeburg, David H., Des. Gr. Engr 

Fulton, Sammy, Des. Engr 

Fuqua, Collins, Jr., Stress Gr. Supvr 

Garrett, Charles G., Jr., Field Sve. Rep 

Gibbs, Gerald D., Flt. Test Instrumentation 
Engr 

Gillerman, Joseph B., Test Engr., Propulsion Gr., 
Fluid Mech. Lab 

Gillooly, Richard P., Ch., Automatic Fit. Control 

Glasgow, John C., Loads Engr 

Glowezwski, Robert V., Assoc. Engr 

Gohmann, Edmund J., Jr., Aerodynamicist 

Goran, Lenard A., Sr. Proj. Struc. Engr 

Gorshkoff, Constantin A., Flt. Test Engr 

Graff, George S., Ch. Aerodynamics Engr., AED 

Griffin, I. Bill, Des. Engr 

Grose, Gordon G., Aerodyn. Gr. Ldr 

Haglin, Paul D., Tech. Rep., Customer Sve. Div. 

Hamilton, William W., Dynamics Engr 

Hancock, David E., Test Engr 

Hanson, James R., Sr. Fit. Test Engr 

Harrison, RAdm. Lloyd, USN (Ret.), V-P-—Proe. 
& Quality Control 

Haugan, Gregory T., Struc. Engr 

Hauser, Howard M., Des. Engr 

Held, Fred H., Jr., Engr., Strength & Loads 

Henry, James R., Stress Gr. Supvr 

Hertenstein, Harold, Supvr. Engrg. Trng 

Herzmark, Ralph A., Proj. Gr. Engr., Thermo- 
dynamics, Helicopter Div 

Heyl, Bernard E., Aerodynamicist 
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HELI-COIL 
Stainless Steel 
Screw-THREAD Insert 


Mew 
HELI -COIL 


Stainless Steel 
Screw-LOCK Insert 


Pat. Pending. 


ERIN REVIEW 


SEPTEMBER, 


This is the insert that permanently protects 
threads against wear, stripping, corrosion, 
galling, seizing, vibration and shock. Made 
of (18-8) stainless steel wire, cold-rolled 
into a diamond shaped cross-section, this 
Heli-Coil Insert is work hardened to a tensile 
strength of approximately 200;000 psi .. 
conforms to military standards MS 122076 
through 122275 (ASG) and MS 124651 
through 124850 (ASG) .. . conforms to 
standard commercial and industrial thread 
forms, including coarse, fine, pipe-thread 
and MM sizes . . . permits use of standard 
boss configurations. 


Conforming to military specifications for 
locking torque and vibration, this notable 
new Heli-Coil Screw-LOCK one-piece insert 
provides all the thread protection of the 
Screw-THREAD Insert, PLUS an exclusive 
internal locking feature that eliminates the 
need for clumsy protruding lock nuts, lock 
wiring and other supplementary locking de- 
vices . . . saves cost, space and weight... 
permits simplified streamlined design. The 
Insert is a permanently integrated part of 
the component—permits repeated service re- 
pair disassembly and reassembly, with lock- 
ing action remaining unimpaired. Available 
in sizes from 4-40 up. 


~ Heli-Coil Field Engineers are at your service for 


CUSTOM LOCK NUTS 


The Heli-Coil Screw-LOCK Insert is adaptable to special-shaped lock nuts, shells, 
spacers and fasteners and can be engineered to meet your torque or performance 
requirements. Heli-Coil Corporation is fully equipped to manufacture these special 
lock nuts to your specifications. 


Note: Custom nuts, with Screw-LOCK Inserts, meet military specifications for 


lock nuts. 


Use 


Here Are 


Save Space, Weight and Costs 
Substantial savings in materials, 
weight, space and costs are possible, 
as against solid bushings, because 
smaller (or standard) bosses, flanges 
and threaded fasteners can be used. 


Here Are 
from this... 


Y 


= toTHIS 


Internal Locking Feature 
Insures positive internal locking ac- 
tion—eliminates lock nuts, lock wir- 
ing and other protruding locking 
devices—saves space, weight, cost. 
Yet screw may be easily disassem- 
bled with no !oss of locking torque. 
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How Design Engineers 


HELI-COIL INSERTS to 


SAVE: SPACE—WEIGHT—COSTS 


PERMANENTLY PROTECT THREADS AGAINST 


ABUSE WEAR «+ CORROSION «+ STRIPPING + GALLING + SEIZING VIBRATION 
Eliminate Lock Nuts—Lock Wiring — Lock Washers 
Some Typical Heli-Coil Screw-THREAD Applications 
EA 


NX 


x | 


LL 


TAS 


Compact Design Stronger Thread Connections . Steel Threads in Wood, 


Leak-Proof Connections 


improves design features by elimi- 
nation of nuts, washers and extra- 
length bolts. 


Under excessive tension, torsion and 
impact loads in standard proportion 
bosses, the screw will break but the 
Heli-Coil Screw-THREAD Insert will 
remain undamaged . . . even in light 


In lightweight, high _Pressure hy- 
draulic equipment, | steel 
inserts, regular and pipe thread, 
protect threaded pump and valve 
ports sealed with “O” rings. 


Plastics and Fiberglas 
Provides permanent, strong, corro- 
sion-resistant and wearproof threads 
in soft materials. Especially valua- 
ble where frequent assembly and 


alloy metal. disassembly is necessary. 


Some Typical Heli-Coil Screw-LOCK Applications 


a ia 


Flush Nut Assemblies 
Permits a securely locked, flush 
assembly, because its internal lock- 
ing feature eliminates need for 
drilled head bolts and other pro- 
truding locking devices. 


Lock Adjustment Screws 
This simple design allows permanent, 
positive adjustment of screws in any 
position, secure against vibration or 
impact. 


To Lock Set Screws . 
Positively locks assembly against 
loosening at desired adjustment — 
protects threads against stripping 
under high torque—permits use of 
light housing materials. 


Inaccessible or Miniaturized 
Assemblies 
Heli-Coil Screw-LOCK Insert permits 
installation of the locking feature 
from front or top. No blind fumbling 
for assembly of locking devices in- 
side or behind. 


HELI-COIL CORPORATION 
309 Shelter Rock Lane, Danbury, Conn. 


design consultation — without obligation. 


Gentlemen: Please send me further information on 


} 

Heli-Coil Screw-THREAD Inserts. 
Heli-Coil Screw-LOCK Inserts. 

4 CI Heli-Coil Custom Lock Nuts. 
i 


{ 

i 

stom 
() Have a Heli-Coil Thread Engineer call—without obligation. | 
i 

i 

i 


HELI-COIL CORPORATION 


A Division of Topp Industries, Inc. 


NAME TITLE 


FIRM 


ADDRESS. 


CITY ZONE STATE 
In Canada: W. R, WATKINS CO., Ltd., 41 Kipling Ave., S., Toronto 18, Ont. 
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Hieken, Milton H., Test Engr 

Hogan, Oliver D., Supvr., Lab. Sve., GED Lab. 

Hohenemser, Kurt H., C Aeromech. Engr., 
Heptr. Div 

Holzwarth, Robert W., Design Engr 

Homsher, Paul T., Fit. Test Div. Admin 

Horowitz, Abraham, Loads Engr 

Hume, William Alexander, Engrg Planner, 
Wpn. Control Syst 

Huseman, Charles F., Des. Engr 

Imster, Harry F., Proj. Gr. Thermodynamicist 

Jackson, Robert E., Gr. Engr., Booster & Ground 
Handling Gr., Msl. Div 

Jacobson, Charles A., Aerodyn. Gr. Engr 

Jahn, Charles F., Sr. Des. Engr 

Jansen, Leroy D., Airplane Aerodynamicist 

Jenny, R. B., Aerodyn. Engr 

Jeude, Edward A., Jr., Des. Engr 

Johnson, Charles A., Lead Engr., Stress 

Johnson, J. L., Struc. Test, Engr 

Johnson, Ronald P., Test Pilot 

Johnston, George Stephen, Engrg. Scientist 

Jones, Gerald T., Proj. Production Planner 

Jones, Norton E., Op. Analyst 

Jourden, Ralph, Test Engr 

Kalish, Eva R., Assoc. Engr., Struc. Dynamics 

Kalkbrenner, Dale J., Aero. Engr. 

Kelley, James A., Propulsion Syst. Engr 

Kelly, Marianne, Tech. Analyst 

Keyes, Franklin M., Gr. Engr., Polysonic Wind 
Tunnel Gr 

Kilcher, Stanley M., Aerodynamicist 

Kisselburg, Ervin T., Proj. Strength Engr 

Kisslinger, Robert L., Engr., Automatic Flt 
Controls 

Klosterman, Gerald Robert, Design Engr 

Knupp, James J., Layout Engr 

Kutterer, Thomas R., Engr 

Laacke, Frank, Aerodynamic Gr. Engr 

Lahman, Roger W., Lead Engr., Control Mecha 
nisms Gr., Wpn. Control Syst. Lab 

sammert, Charles W., Des. Engr 

vandgraf, Stanley K., Aerodynamics Gr. Ldr 

washer, Richard Earl, Aerodynamicist, Msl 
Engrg. Div 

ee, Gerald D., Fit. Test Instrumentation 

ewis, David S., Jr., Mgr. of Proj 

indsay, E. Earl, Assoc. Engr., Aerodyn 

vischer, Alan A., Ch. of Struc., Heptr. Engrg 
Div 

vittle, Robert C., Ch. Test Pilot 

wocke, John W., Aerodynamicist 

ombard, Albert E., Jr., Dir. of Res 

ong, Lawrence J., Assoc. Engr., Msl. Engrg 
Div 

-ovelace, John E., Des. Lead Engr 

owe, Raymond Wayne, Asst. Proj. Engr 

subin, Allan Lewis, Strength Engr 

uetjen, H. H., Loads Aerodynamicist 

Lundberg, John Robert, Des. Engr 

Lutz, Robert, Struc. Engr 

Lynch, Francis R., Sr. Engr., Lab 

Mabie, Edward L., Des. Engr 

Malvern, Donald, Ch. Fit. Test Engr 

Mann, Chester D., Engr., Struc. Dynamics 

Marks, Marvin D., Ch., Rotor Res 

Matthews, Arthur F., Asst. Proj. Engr 

Maves, James T., Jr., Asst. Proj. Engr., Spl. Prod. 

McBee, Owen B., Proj. Strength Engr 

McCracken, Donald W., Exp. Test Pilot 

*McDonnell, J. S., Pres 

McDonnell, Sanford Noyes, Asst. Proj. Engr 

McElhiney, Robert S., Design Engr 

MeGough, Wilson N., Aerodyn. Gr. Ldr 

McGraugh, Roy Edward, Standard Engr 

McGuire, William V., Acting Dept. Hd., Fluid 
Mech. Lab 

Mello, John F., Sr. Engr., Aerodynamicist 

Mengel, William Edward, Ch., Struc. Lab 

Meyer, J. H., Ch. Struc. Engr. Airplane Engrg 
Div 

Miller, Leon G., Proj. Gr. Engr 

Mills, George S., Exp. Test Pilot 

Mirowitz, Leo I., Supvr., Struc. Dynamics 

Mitchell, James E., Loads Engr 

Mitchell, Myles B., Aerodynamic Gr. Engr 

Moore, John K., Aerodynamicist 

Morrison, William D., Jr., Aerodynamicist 

Mracek, Milo F., Des. Lead Engr 

Mueller, Arnold G., Dynamics Engineer 

Munroe, Gilbert G., Ch. Weights Engr 

Murray, Emory F., Engrg. Test Pilot 

Mutchler, Lynn D., Strength Supvr 

Natalizio, Michael C., Engr 

Nathanson, Wayne R., Reliability Engr 

Ness, Thomas, E., Sr. Fit. Test Engr 

Netherton, Vernon Eugene, Design Gr. Ldr 

Nieheier, H. Richard, Test Engr., Struc. Evalua 
tion Gr., Gen. Engrg. Lab 

Noell, Orville A., Test Engr 

Nold, Winston Douglas, Asst. Proj. Engr. 

Norris, Virgil J., Admin. Engr 

North, Gilbert B., Test Pilot 

Noyes, John, Jr., Msl. Engr 

Osborn, Robert R., Cons. Engr 

Ostroff, Harold H., Ch. Propulsion Engr., Heptr. 
Div 

Oswell, Herman R., Aerodynamicist (Missiles) 

Outman, Vernon, Mgr.—Engrg. Labs 

Painter, George Henry, III, Loads Engr 

Paolini, August, Lab. Supvr 

Parke, Darrel B., Proj. Aerodynamics Engr. 

Parks, Bill Wayne, Loads Engr 

Peller, William N., Des. Engr 

Pepping, Ray A., Proj. Devel. Engr 

Perisho, Clarence H., Proj. Gr. Engr., Dynamics, 
Heptr. Div. 

Perkins, Kendall, V-P —Engrg 
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Peters, Edward F., Asst. Proj. Engr 

Petrie, V. Eugene, Stress Engr 

Pierce, Neil J., Des. Engr 

Pittman, Walter D., Strength Gr. Engr 

Pliml, James R., Aerodynamicist 

Pliske, Daniel R., Lead Test Engr 

Pochy, Jerry, Sr. Field Sve. Rep., Fla. Area 

Polleschultz, C. J., Jr., Gr. Engr 

Pond, Levern A., Jr., Engr., Aerodynamics 

Poterack, Raymond E., Propulsion Syst. Engr 

Procter, George E., Engr., Weights 

Pruett, Robert G., Spl. Wpn. Effects Engr 

Pugh, Francis Leo, Aerodynamicist 

Ramey, M. L., Ch. Struc. Res. Engr 

Ramos, Lamar A., Jr., Aerodyn. Gr. Ldr 

Ramsey, Cleve M., Gr 

Rand, Milton L., Struc 

Randolph, Roland H Asst. Foreman, Gen 
Engrg. Div. Lab 

Rechtien, Henry C., Jr., Pro 


Des 


Automatic Control 


Engr 
Redelsheimer, Sigmund M Aerodyn. Engr 
Reithmaier, Lawrence W lhermodyn. Syst 
Gr. Ldr 


Remmler, Karl L., Struc. Dynamics Engr 
Reside, Kenneth D., Aerodynamicist, Msl. Div 
Richardson, Franklin G., Struc. Test Engr 


Roberts, Sanford | fest Engr., Fluid Mech 
Lab 

Roever, Frederick H Staff Administrator, 
Engrg 

Rolfe, Rial E., Jr., Ch. Loads Engr 

Rousseau, William A., Proj. Gr. Engr., Aerodyn 


Rowland, Richard M., Strength Gr. Engr 

Rudoff, Paul, Des. Lead Engr 

Rutledge, John E., Ch. Inspector 

Sadler, Clinton E., Ch. Propulsion Syst. Engr 

Samuelson, Robert D., Fit. Test Engr 

Sayer, John D., Dynamicist 

Schilling, Bert L., Proj. Gr. Engr 

Schmalbeck, George | Ir.. Des. Engr 

Schmidt, Gerald J., Struc. Test Engr 

Schmitt, Donald E., Des. Engr 

Schoenky, Henry Parnell, Instrumentation Des 
Engr., Fit. Dept 

Schumacher, Jack, Des. Engr 

Schwarz, Edward T., Strength Engr 

Scott, Bernard C Aerodynamicist, Airplane 
Engrg. Div 

Scudder, Robert, Des. Engr 

Seat, Robert L., Supvr., Fuel Syst. Lab 

Seeney, Paul J., Aerodynamicist 

Sharrah, B. S., Ch. Dynamics Engr., Msl. Engrg 
div 

Shepherd, James D., Strength Engr 

Sheport, John L., Fit. Test Engr 

Shields, Evans R., Sr. Fit. Test Engr 

Short, Robert B., Asst. Pre Engr 

Shyken, Norman P., Thermodynamics Engr 

Sivier, Kenneth R Sr. Engr Aerodyn. Msl 
Engrg. Div 

Statler, Fred J., Jr.. Des. Engr 

Steele, Frederick [., Proj. Engr 

Steinmetz, Harold F., Ch. Aerodynamicist, Msl 
Engrg. Div 

Stephens, Robert, Aerodyn. Gr. Engr 

Stone, James R., Lead Engr., Instrumentation 

Stoudt, William F., Assoc. Engr., Airplane Engrg 
Div 

Strotjost, Wm. W., Sr. Planner 

Strovinsky, Alex, Air Loads Engr 

Szukalski, David J., Dynamic, Devel. Engr 

Thirolf, Robert G., Gr. Elec. Engr 

Thompson, LeRoy Earl, Struc. Engr 

Tiebout, Charles, Weight Engr 

Tobin, Kenneth Wm., Wpn. Support Engr 

Toman, Joseph C., Fit. Test Engr 

Torgerson, Arnold S., Asst. Proj, Engr., Airplane 
Div 

Tucker, Paul B., Engr, Struc. Dynamics Dept 

Utsch, Albert, Ch. Engr Airplane Engrg. Div 

Vanberg, Benjamin | rest Engr 

Van Heest, Roland J.. Dynamics Engr 

Vogel, Elmer W., Asst. Proj. Engr 

Voskamp, Leonard W Asst. Proj. Engr 

Wadleigh, Calvin D., Proj. Fit. Test Engr 

Walker, Merton George Sr Admin Engr., 
Msl. Engrg. Div 

Wall, Edward L., Struc. Res. Gr. Ldr 

Warakomski, John, Gr. Engr 

Watson, June J., Lab. Engr 

Webb, Steven I Assoc. Engr 

Wengel, Frederick E., Fit. Test Engr 

Werdes, Robert J.. Gr. Ldr Struc. Dynamics 
Dept 

Werschmidt, Edgar Thermodyn. Engr 

White, Robert W., Sr. Design Engr Armament 
Gr. Supyr 

Wilkis, Alan E., Fuel Syst. Test Engr 

Willett, Jack R., Engr... Applied Math 

Wilson, James P., Aerodynamicist 

Wilson, Robert J., Strength Engr 

Wolfe, William D., Jr., Elec. Des. Gr. Ldr 

Wright, Clarence J]., Lead Des. Engr 

Wulff, H. R., Des. Engr 

Yardley, John F., Ch. Strength Engr 

Young, Howard W Ir Design Engr., Msl 
Engrg. Div 

Yount, T. L., Gr. Engr 

Zahn, Ralph Alfred, Jr. Engr., Struc. Dynamics 

Zeiner, Hugh N., Dynamics Engr 


McGill University 


Wu, Jim H. T., Asst. Prof 


McGraw-Hill Publishing 
Company 


Abbott, Robert E., Editor, Design Digest Issue 
Product Engineering Magazine 

Cushman, Robert Herman, Assoc Editor 
Aviation Week 

Stone, Irving, West Coast Editor, Aviation Weel 

Witze, Claude, Military Editor, Aviation Week 


Meletron Corporation 


Matlock, Ray, Mgr., Eastern Sales Div 
Miller, Robert A., Engrg. Rep 
*Starbird, George A., Pres 


Melpar, Inc. 


Seott, Merit, Ch. Scientist 


Menasco Manufacturing 
Company 


Hamilton, Jack Irwin, V-P—Sales 
Maltby, Lewis James, Gr. Ldr., Prelim. Des. Gr 
Reid, Robert T., Struc. Proj. Engr 


Menier Enterprises 


Menier, Vincent J., Owner 


Mergenthaler Linotype Company 


Perlin, Jordan, Mgr., Govt. Sales-Sve 


Meschino & Associates, 
Consulting Engineers 


Meschino, Ron G., Cons. Engr 


Metal Parts & Equipment 
Company 


Butler, James C., Sales Sve. Engr 


Meteorology Research, Inc. 


Mac Cready, Paul B., Jr., Pres 


Met-L-Wood Corporation 


Allen, John S., Sales Engr. 


Miami Shipbuilding Corporation 


Wright, H. Raymond, Jr, Aerodynamicist 


Micro Balancing, Inc. 


Francis, David A., V-P 


Mid-Continent Manufacturing, 
Inc. 


*Denney, Corwin D., Pres 


Mid-States Armature Works 


Horton, William P., Mgr 


Midwest Research Institute 
Blackburn, Robert R., Res. Asst 
Yates, John E., Res. Asst 


Mine Safety Appliances 
Company 


Kulesz, William G., Mgr., Velocity Power Equip 
saies 
Morge, George L., Prod. Line Mgr., Oo Equip. 
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Milton A. Miner & Associates, Inc. 


Crook, F. Peter, Jr., V-P 
Miner, Milton A, Pres 


Minneapolis-Honeywell 
Regulator Company 


Anderson, J. Edward, Res. Proj. Engr 

Bailey, A. J., Jr, Ch. Engrg. Pilot 

Bleich, Lewis A., Sr. Devel. Engr 

Boskovich, Boris, Devel. Engr., Autopilot Analy 
sis 

Bretoi, Remus Nicolae, Res. Supvr., Aero. Div 

Bylund, Edwin B., Production Engr., Non 
Floated Gyros, Aero. Div 

Cederborg, Gibson A., Engrg. Writer, Brown 
Instruments Div 

Chase, Thomas W,, Asst. Proj. Engr., Autopilots, 
Aero. Div 

Deden, John T., Asst. Proj. Engr., Los Angeles 
Engrg. Sect 

Dougherty, E. Vernon, III, Staff Engr 

Ericson, Donald M., Field Engr 

Fleming, Robert M., Supvr., Dynamics Gr., 
Los Angeles Engrg. Sect 

Gaertner, Reinhold V., Devel. Engr., Autopilots 

Cerrish, David C., Regional Sales Mgr., Aero 
Div 

Hanson, Palmer O., Jr., Field Svc. Engr 

Harmon, Hubert N., Proj. Engr 

Hertwig, Lee J., Ind. Sales Engr 

Hipps, Robert O., Proj. Engr 

Hoel, Robert A., Proj. Engr., Armament Sect., 
Aero. Div 

Johnson, Oliver W., Test Engr., Design Analysis 
Ord. Div 

Jones, Arthur L., Asst. Proj. Engr 

*Keating, Stephen F., Corp. V-P 

Kell, Robt. J.. Devel. Engr 

Kohl, Kenneth Charles, Devel. Engr 

Leech, Edward H., Devel. Engr., Eng. Controls 

MacGregor, R. A., Test Pilot 

Mangan, John G., Field Sve. Engr 

Mellen, David L., Mgr., Autopilot Analysis 

Mooers, Alden J., Proj. Engr., Autopilot Syst 
Met., Aero. Div 

Moosbrugger, Charles A., Des. Engr 

Ogren, Helmer H., II, Devel. Engr., Aero. Div 

Olson, Elden H., Dir. of Engrg., Aero. Div 

Parvin, Richard H , Devel. Engr., Aero. Div 

Paulson, Lee C., Proj. Engr 

Robertson, Burton J., Cons. Engr 

Schenk, Frederick, Devel. Engr., Aero. Div 

Sotanski, Donald H., Autopilot Des. Engr 

Stilley, George Donald Res Engr Acft 
Dynamics, Aero. Div 

Stone, Charles R., Res. Engr 

Van Meter, James T., Princ. Res. Engr., Aero. Div 

Walker, Bruce R., Aerodynamicist, Ord. Div 

Ward, Robert H, Fit. Test Engr 

Wedan, Robert W Res. Supvr., Aero. Res 
Dept 

Whempner, Russell H., Dir., Sve. Engrg. Dept 
Aero. Diy 


Minnesota Mining & 
Manufacturing Company 


Bergman, Enar, Proj. Engr., New Prod. Div. 


Zenith Plastics Company 


Braham, William Edward, Dir. of Plans & 
Programs 

Brucker, Milton, Pres 

Fingerhut, Sol. M., Mgr., Prod. Devel. Dept 

Fink, Wally, Asst. to Plant Mgr 

Gottlieb, Seymour, Asst. Gen. Mer 

Nicholson, Nick A., Megr., Tech. Sve 

Zophres, William C., Lead Engr., Struc. Res. Gr 


Mira Corporation 


Fishbein, Meyer, Gen. Mer 


Mississippi State College 


Bryant, Glenn D., Aero. Engr. Aerophysics Dept 

Edwards, Franklin S., Hd., Aero. Engrg. Dept 

Hester, Leslie R Jr, Asst. Prof., Aero. Engrg 
Dept 

Raspet, August, Hd, Aerophysics Dept 

Vsuchiya, Jurio, Res. Aerodynamicist, Aero 
physics Dept 


Mitchell & Bechert 


Hopgood, Roy C., Patent Attorney 


Mobil Overseas Oil Company, 
Inc. 


Pusack, George W., Mgr. Prod. Engrg. Div., 
Gasoline & Fuel Oil Marketing 


Mohawk Airline, Inc. 


Benscoter, C. A.. V-P—Op 
Brick, James E., Co-Pilot 
Mozian, Jack, Pilot 


Mondex Engineering & Sales 


Norton, Sigmund Jan, Managing Dir 


F. L. Moseley Company 


Moseley, Francis L., Pres 


Motorola Research Laboratory 


Campbell, Robert L., Aerodynamicist, Msl. Res 
Lordan, Jack M 
Wolff, Raphael G., Jr., Aero. Engr., Msl. Res. 


Munitalp Foundation 


Sorsbie, Mrs. C. J., V-P 


Myers Helicopter Corporation 


Myers, George Francis, V-P 


Nagler Helicopter Company 


Liberatore, Eugene K., Dir. of Engrg. 


George L. Nankervis Company 


Lees, John R., Engr 


D. Napier & Son, Ltd. 


Greenly, Kenneth H., Ch. Engr., Fit. Exp. Estab 


The Narda Corporation 


McGregor, John C., Chm. of the Bd. & Pres. 


Narmco, Inc. 


Grimes, David L., Pres. & Gen. Mgr 


The Nash Engineering Company 


Adams, Harold E., V-P—-Engrg 


National Aeronautical Research 
Institute of The Netherlands 


Plantema, Frederik J., Ch., Struc. & Materials 
Dept 
National Aircraft Corporation 


Stunkel, Reagan C., Pres 


National Airlines, Inc. 

Haldeman, George W., Dir. of Safety 

Phillips, Robert B., Dir., Trng. & Tech. Publica 
tions 

National Air Transport 

Coordinating Committee 


Rosendahl, VAdm. Charles Emery, USN (Ret.), 
Exec. Dir 


National Aviation Corporation 


Robinson, Frederick F., Pres 


National Aviation Education 
Council, Inc. 


Evans, Evan, Exec. Dir 


National Credit Office, Inc. 


*Batchelder, W. C., V-P & Treasurer 


National Fire Protection 
Association 


Tryon, George H., III, Asst. Tech. Secy 


National Frost Protection 
Company, Inc. 


Maloof, Ralph P., Ch. Engr 


National Greek Airlines (TAE) 


Lagopoulos, Alkis N., Ch., Engrg. Proj. Sect 
(Tech. Dept.) 


National Lead Company 


Campbell, Forrest M., Mech. Des. Draftsman, 
Titanium Div. 


National Research Corporation 


Greene, Frederick H., Jr., Dir., Coml. Devel 
Dept 


National Rocket Corporation 


Christenson, Floyd E., Analytical Engr 

Mann, George L., Thermodynamicist 

Mau, David Loy, Applied Mech. Engr., Stress 
Perkins, Douglas Smith, Thermodynamicist 
Robidart, Charles M., Ch Power Plant 


The National Safety Council 


Warzyn, Howard H., Sr. Engr., Aero. Industries 
& Air Transp 


National Shower Manufacturing 
Company 


Taubman, S., Pres 


The National Supply Company 


Tauson, Peter O., Asst. Dir., Res 


National Water Lift Company 


Jerger, Joseph J., Dir. of Engrg 
Willis, Clifford E., V-P & Gen. Mgr 


NATO 


Harrington, Russel Paul, Dir. Trng. Ctr. for 
Exp. Aerodynamics 

Korkegi, Robert H., Asst. Dir., Trng. Ctr. for 
Exp. Aerodynamics 

Schuld, Cdr. Emil P., USN, Ex., Flt. Test Panel, 
AGARD 

Smith, Deryck C., Exec., Struc. & Materials, 
AGARD 

Van Zandt, J. Parker, Deputy Ch., Acft. Sect., 
Production & Logistics Div 

Von Karman, Theodore, Chm. Advisory Gr. for 
Aero. R&D 

Wattendorf, Frank L., Dir., AGARD 


The New England Industries, Inc. 


Beeching, Sidney Reginald, Plant Mgr. & Ch 
Engr 


New Mexico College of 
Agriculture & Mechanic Arts 


Conrad, George R., Aero. Engr., Physical Science 


Lab. 
Creech, Merl D., Assoc. Prof. Mech. Engr 
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The New York Air Brake 
Company 


Laird, A. Wilson, V-P 
Vaughan, John A., Mgr. of Engrg. 
Worth, Charles J., Patent Engr 


New York Airways, Inc. 


Brock, Horace, Exec. V-P 
Loening, Grover, Dir 


New York State University 


Lipschutz, Maxwell J., Instr. Physics, Agricul- 
tural & Tech. Inst 


New York University 


Becker, Herbert, Sr. Engrg. Scientist 

Filler, Lewis, Instr., Dept. of Aero. Engrg., 
College of Engrg 

Gerard, George, Asst. Dir., Res. Div., College of 
Engineering 

Hatcher, Robert S., Dir., Daniel Guggenheim 
School of Aero 

Landis, Fred, Assoc. Prof., Mech. Engrg 

Lappi, U. Oscar, Engrg. Scientist 

Papirno, Ralph P., Assoc. Engrg. Sci. 

Parthasarathy, R., Doctor's Degree Candidate, 
The Daniel Guggenheim School of Aeronautics 

Reiss, Edward L., Res. Assoc. Institute of 
Mathematical Sciences 

Shaffer, Bernard W., Assoc. Prof. of Mech 
Engrg. 

Spaulding, Roland H., Prof. in Education, School 
of Education 

Strom, Gordon H., Prof. of Aero. Engrg., College 
of Engineering 

Teichmann, Frederick K., Asst. Dean & Prof 
of Aero. Engrg 

Vance, Harold C’, Jr., Assoc. Engrg. Scientist 


Norcan, Ltd. 


McNaughton, Andrew R. L., Pres. 


Norden-Ketay Corporation 

Greenwood, Ernest J. A., Jr., Gen. Mgr., Instr 
& Syst. Div. 

Guyton, Boone T., Mgr., Sales & Svc. 

Meyers, A. Howard, Engr 

*Rudman, Herman I., Sales Promotion Mgr 


Gyromechanisms Division 


Coulbourn, Wm. C., Sales Mgr 


Norden Laboratories Division 


Brunale, Vito John, Des. Engr. 

Helweg, Paul F., Admin. Engr 

Salmon, Benjamin T., Tech. Advisor, Western 
Region 


S. G. Nordlinger 


Nordlinger, S. G., Cons. Engr. 


Norman Engineering Company 


Noble, John D., Struc. Engr 


Norpoint, Inc. 


Woods-Humphrey, G. E., Dir. 


North-Aire Aircraft 


Dzik, J. Stanley, Ch. Engr. 


North American Aviation, Inc. 


Atwood, J. L., Pres. 
Burton, Alexander T., V-P 
*Kindelberger, J. H., Chm. of Bd. 


Atomics International Division 


Bienvenue, Louis L., Res. Engr. 
Cox, H. Orville, Sr. Elec. Engr., Plant Engrg. 
Olson, Robert L., Ch., Proj. Mgt. 


Autonetics Division 


Barasch, Myles V Ch 
Spl. Prod. & M fg 

Becker, Richard K., Sr. Engr. Design 

Buxton, Elliott R., Gr. Engr 

Christgau, Merton A Engr., 
Reliability 

Dinsmore, James E., Proj. Staff Engr 

Doyel, Arthur T., Jr., Design Engr., Sub-Minia 
ture Electronic Packages 

Ehlers, Harold L., Fit. Control Supvr 

Elms, James C., Megr., Fire Control Engrg. Dept 

Endo, Herbert Y., Des. Engr 

Mitchell, Wilbur L., Proj. Engr 

Morris, Ray S., Ch. Test Pilot 

O’ Hera, Eugene A., Supvr., Fit. Control 

Parker, Norman F., Asst. Ch. Engr. 

Prather, Joseph B., Sr. Engr., Des 

Rodriguez, Edward, Sr. Engr., Res 

Shelley, Rulon Gene, Asst. Mgr., Fire Control 
Engrg. 

Welkowsky, Aaron, Res. Engr 

Wieneke, Robert E., Sr. Des. Engr 

Zemansky, Stanley D., Purchasing Agent 


Columbus, Ohio 


A’Harrah, Ralph C., Engr., Aerodyn 

Anderson, Richard W., Struc. Engr 

Annis, Charles W., Dynamics Engr 

Antonios, Anthony V., Sve. Engr 

Armstrong, William A., Sr. Des. Engr 

Aurand, Harold L., Gr. Ldr 

Beach, William C., Sect. Hd., Aero Thermo Devel 

Beals, Vaughn, Gr. Ldr., Flutter & Vibration 

Beckett, Harry I., Instrumentation Engr 

Bell, Charles W., Des. Engr 

Bell, M. W. Jack, Engr., Des. PP Devel 

Benson, Stuart J., Aerodynamicist 

Berger, Richard E., Sr. Engr., Res. 

Blackson, Walter J., Acft. Fuel Syst. Des. Engr 

Blair, Morgan M., Megr., Wpn. Syst. Advance 
Des. 

Blonsick, John S., Jr., Des. Engr 

Bowman, Willis S., Jr., Ch., Aero. Science 

Butterworth, Wesley 1 Megr., R&D 

Cafarella, Frank Joseph, Engrg. Aerodynamicist, 

Aero. Advanced Design Proj 

Clemens, Frederick J., Engr., Des 

Cossette, Charles H., Aerodyn. Engr 

Crone, R. M., Sect. Hd., Aerodyn 

Culp, Donald William, Des. Engr 

Curtin, Daniel C., Weight Engr. 

Davies, Walter M., Sect. Hd., Struc. Components 

DeGroote, Raymond S., Sr. Engr 

Detrick, Donald D Design Engr., Fit. Test 
Instrumentation Gr 

Donaldson, George A Des. Engr., Fit. Test 
Instr 

Elliott, Donald W., Aero. Design Engr. 

Everett, John M., Aerodynamicist, Stability & 
Control 

Flomenhoft, Hubert I 
Analysis Gr 

Frohoff, William H., Jr., Sr. Struc. Engr 

Front, John V., Engr., Aerodyn 

Gallant, C. J., V-P & Gen. Mgr 

Gallipoli, Nicholas R., Engr., Advanced Aero 
Science Gr 

Gehring, Richard W., Sr. Struc. Engr 

Gehrkens, George R., Ch. Engr 

Gentles, Ralph L., Struc. Engr 

Gilbert, Donald D., Engrg. Trng. Specialist 

Goldstein, Sid., Aerodyn. Engr 

Green, Gerald M., Sr. Des. Engr 

Hackman, Lloyd E., Struc. Engr 

Hamsher, John W., Struc. Specialist, Engrg 
Dept 

Hawk, Robert James, Engr., Struc. 

Helms, J. Lynn, Military Sales 

Heninger, Robert E., Sr. Engr., Struc 

Hewitt, Robert P., Jr., Struc. Engr 

Hobbs, Ernest W., Fit. Test Engr 

Holmes, Donald A., Gr. Engr., Struc. Engrg., 
Material Review 

Holtz, Tobenette, Engr., Aerodyn 

Howells, Frederick W., Mer., Tech. Sales 

Huth, George H., Sr. Engr., Struc 

Jaremenko, Igor M., Engr., Struc 

Johnson, Benford H Aerodyn. Engr., Aero 
Devel. Gr., Wind Tunnel Facilities 

Johnson, Melvin, Sr. Engr 

Jordan, Paul K., Sr. Engr., Struc 

Kallal, George W., Des. Specialist, PP Devel 

Kennedy, Edward R., Gr. Engr., Thermodyn 
Proj. Gr 

Laidlaw, William R., Ch., Dynamic Science Sect 

Larson, Richard Erick, Sr. Des. Engr., Pneumat 
ics Gr. 

Laymon, William Arthur, Res. Engr. 

Leff, Robert L., Engr., Thermodyn. Proj. Gr 

Leich, Harvey A., Gr. Engr., Prelim. Design 

Little, Frank K., Gr. Engr., Thermodyn. Proj. 

Mandell, Donald S., Aerodynamicist 

Marty, John L., Supvr., Engrg. Weight Control 
Gr 


Applications Engr., 


Standards & 


Dynamic 


Martz, John L., Aerodynamicist 

MecNelis, John E., Sr. Fit. Test Engr 

Meyer, William J., Svc. Engr 

Mordoff, Richard A., Jr., Fit. Test Engr. 
Morgan, William C., Sr. Weights Engr 
Murphy, John A., Engr., Dynamics 

Nagel, Felix E., Dynamics Scientist 

Naras, Richard J., Sr. Engr 

Nickles, George M., Res. Engr 

Overbey, James T., Ch., Military Op. Analysis 
Pavlosky, James E., Engr., Aerodynamicist 
Payne, Richard G., Staff Asst., Gen. Admin. 


Peters, Harold Joseph, Gr. Ldr., Military 
Analysis 

Petitgirard, Henry C., Des. Engr. 

Pierce, Alvin G., Dynamic Analysis Engr 

Plasterer, Donald C., Engr. Struc. 

Rastiello, Michael K., Aerodyn. Staff Engr 
Aero Advanced Des. Gr. 

Rebovich, Edward P., Des. Engr. 

Richardson, John D., Sr. Engr., Aerodyn 

Ripple, Alan G., Aerodyn. Engr. 

Roberts, Albert M., Des. Engr. 

Shuter, John E., Engr., Aerodyn 

Smith, Emerson W., Ch. PP Engr. 

Smith, Kirsey O., Aero. Engr. 

Smyre, Robert Lee, Aerodynamicist 

Solomon, Martin, Engr., Aerodyn. 

Solomon, William, Aerodyn. Specialist, Tes: 
Facilities 

Solomonides, Byron C., Sr. Design Engr 

Spencer, Jerold R., Des. Engr., Wing Gr 

Stevens, Daniel Thomas, Proj. Ldr., Prelim 
Des. Sect., Wpn. Syst. Advance Des 

Stone, G. L., Sr. Engr. Elec. Syst. Des 

Stotler, Charles L., Jr., Engr. Struc 

Tanck, Rudolf L., Engrg. Sect. Hd., Admin. Sve 

Thomas, Roger V., Weights Engr. 

Thomason, H. S., Jr., Gr. Ldr., Struc. Test Lab 

Titus, Paul V., Gr. Ldr., Aero Devel 

Van Kirk, Harry Hill, Jr., Sr. Engr., Des 

Van Putten, Donald J., Engr., Des 

Vaughn, Stanley I., Jr., Spl. Assignments for Fit 
Supt 

Vonau, Walter E., Aero. Engr. 

Wedberg, F. A., Ch. Res. Engr. 

Wegner, Earl T., Asst. Fit. Test Engr 

Weiss, Paul D., Trng. Specialist 

Whitlock, William P., Sr. Struc. Engr 

Willer, Jack E., Gr. Ldr., Aero. Attack Proj 

Winnett, Alpha G., Jr., Specialist, Weights Gr 


R&D 
Wykes, Robert C., Engr., Aero-Thermo Devel 


Downey, Calif. 


Barnes, John C., Sect. Hd., Struc. 

Barnes, Louis E., Gr. Ldr. 

Benjamin, Robert B., Sr. Res. Engr 

Bertolino, Francis L., Des. Engr. 

Bogart, Cloman D., Aerodynamicist 

Bornemann, William E., Supvr., Thermodyn 

Campbell, Dale E., Dynamics Engr. 

Cannon, John N., Engr. 

Cole, Thomas Edwin, Senior Research Engineer 

Coletti, Donald E., Sr. Engr., Aerodynamics 

Demming, Raymond E., Jr., Flt. Test Engr 

Dunstan, John, Design Engr. 

Ellingson, Wayne, Des. Engr. 

Emons, James E., Aerodyn. Engr. 

Eslinger, John J., Gr. Ldr., Airframe Struc 

Etheridge, Frederick G., Sr. Engr 

Flanagan, Lindley E., Supvr., Aerodyn 

Fouts, William B., Aero. Engr. 

Gibson, Milford D., Sr. Res. Engr. 

Gleason, Richard E., Sr. Struc. Engr 

Glines, John E., Engrg. Gr. Ldr 

Goodman, Verlin E., Design Engr. 

Gossard, Myron L., Engrg. Specialist, Res 

Grambsch, Lyle, Aerodynamicist 

Hallberg, Walter L., Supvr., Wind Tunnel Mode! 
Construction 

Hamilton, Robert M., Res. Engr 

Hateley, James C., Supvr., Aerodyn 

Hill, Louis L., Des. Engr 

Hironaga, Thomas Tsutomu, Aerodyn. Engr 

Hochman, Samuel, Struc. Engr 

Holmes, George B., Dept. Asst. Field Sve 

Hurd, William C., Des. Engr. 

Husen, Carl F., Jr., Sr. Res. Engr., Flutter & 
Vibrations 

Jones, Albert V., Lead Des. Engr 

Jones, Donald L., Engr., Res. Adv. Thermodyn 

Kahn, Robert F., Sr. Engr. 

Klecker, Mathew, Aerodynamic Engr 

Kratz, Adolf Friedrich, Des. Engr 

Krop, Martin A., Sr. Engr., Aerodyn 

Langley, Carlisle E., Des. Engr., Flt. Test Instru- 
mentation 

Lindstrom, Rodger G., Supvr,, Struc 

Love, Julius H., Flt. Test Engr. 

Masser, Paul, Res. Engr 

Mayes, Frank F., Des. Engr. 

McCarty, Harlen A., Engr. 

McLeod, H. Howard, Reliability Investigator 

Ollodort, Morris, Res. Engr 

Olshausen, Richard, Electro-Mech. Engr 

Parker, William F., Mgr., Wpn. Syst. Des. Br 

Pinter, Philip N., Fit. Test Engr 

Radey, Kendrick, Gr. Ldr. 

Resos, Eugene P., Airframe Des. Supvr 

Rhoades, E. W., Engr., Des. 

Rosky, John K., Weight Engr. 

Ruggiero, Ralph J., Staff Specialist Dynamics 

Schuster, Max J., Supvr., Aerodyn 

Sonntag, Hermann, Design Specialist 

Stern, Perry, Sr. Engr., Struc. 

Suer, Herbert S., Sr. Engr., Struc 

Ujihara, Ben H., Sr. Engr., Struc 

Underwood, Robert W., Des. Engr 

Vickers, Richard J., Des. Engr. 

Viscioni, Robert S., Res. Engr. 

Vroman, Gerald A., Struc. Engr. 

Walling, James A., Des. Engr. 

Webb, Henry G., Jr., Supvr., Aerodynamics 

White, Donald D., Aerodyn. Engr. 

Widawsky, Arthur, Engr., Thermodynamics 

Williams, James C., III, Aerodyn. Engr 

Wilson, Herbert W., Sr. Des. Engr. 

Wysong, Neil A., Supvr., Reliability Engrg 

Yakel, Alfred L., Des. Engr., Fit. Test Instru- 
mentation 
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Los Angeles, Calif. 


Aberle, Fred W., Sr. Design Engr. 

Adams, John R., Des. Engr 

Allen, John G., Engr. 

Allison, George E., Gen. Ofc. Staff 

Anderson, Alfred B. C., Engrg. Specialist, Res 

Anderson, Paul H., Aerodynamicist 

Anderson, Warren A., Aero. Engr. 

Anderson, William H., Engrg. Test Pilot, Autonet- 
ics Div 

Austin, Kenneth C., Sr. Des. Engr 

Axtell, Howard W., Supvr., Prelim. Analysis 

Azoff, Jack, Tech. Rep 

Bajkowski, Frank W., Sr. Engr., Des 

Baker, Joel Robert, Jr., Ch. Engrg. Test Pilot 

Beach, Robert E., Field Sve. Rep 

Belden, James E., Engr., Struc 

Belzer, Maurice, Supvr., Fuel Syst. Des. Gr 

Blackburn, Albert W., Engrg. Test Pilot 

Blythe, Minor, Jr., Supvr., Des 

Brajnikoff, George B., Engrg. Specialist, Res 

Brophy, Gerald B., V-P 

Brown, James N., Des. Engr 

Brown, Sydney S., Des. Specialist 

Brueckner, John D., Sr. Des. Engr 

Burkhardt, Clyde S., Engr., Design 

Carlson, David W., Fit. Test Engr., PP Test Gr 

Carlson, Kurt H., Sr. Engr 

Carlton, Lindley A., Sr. Engr., Aerodyn 

Cimino, Robert V., Sr. Des. Engr 

Clay, Eugene O., Gr. Ldr., Syst. & Mech. Compo 
nents 

Cohrone, Richard F., Sr. Des. Engr 

Cooper, Norman R., Sr. Aerodyn. Engr. 

Cragin, Daniel J., Design Engr., Advanced Wpns 
System Confidential Design 

Crawford, Charles M., Sr. Aerodynamicist 

Crotsley, Harmon H., Aerodyn. Sect. Hd 

De Bolt, Arthur Ray, Asst. to V-P 

Decker, Walton H., Engr., Prelim. Analysis 

DeLand, R. E., Des. Specialist 

Denham, E. Bruce, Engr., Struc. 

Devan, Leroy, Aerodyn. Engr 

Dickerson, Edward O., Supvr., Fuselage Struc. 

Dunbar, William R., Engrg. Specialist, Des. 

Dyda, Kenneth John, Aerodynamicist 

Engelbrecht, A. E., Supvr., Flutter Analysis 

Epstein, Aaron, Design Specialist, Struc 

Field, Robert E., Sr. Fit. Test Engr 

Figler, Robert J., Sr. Engr., Struc 

Fitch, George E., Jr., Struc. Engr. 

Fleishman, Marvin M., Thermodyn. Proj. Engr 

Furry, Frank W., Gr. Ldr., Supersonic Wind 
Tunnel 

Gabel, James P., Sr. Engr., Struc. Loads 

Gillette, Omni Larry, Struc. Engr 

Goebel, Thomas P., Des. Specialist, Aerodyn. 

Gomme, Gerald E., Engrg. Supvr., Trng. Aids 

Gorowitz, Harold, Sr. Engr., Aerodyn 

Graham, Charles J., Jr., Pilot Rep. 

Graves, William E., Struc. Engr.—Vibration & 
Flutter Gr. 

Graziano, William D., Des. Specialist, Struc 

Greenberg, Nathaniel F., Aerodyn. Engr., Wea. 
Syst. Advanced Des 

Haber, Bernard D., Spl. Staff Asst. to Pres 

Hansen, Matt J., Engrg. Specialist, Des 

Harlin, Robert E., Sr. Engr 

Heavner, James F., Aerodynamicist, Wind Tunnel 
Testing 

Helgeson, Gordon E., Fit. Test Engr 

Hellman, Stanley C., Mgr., Contracts & Proposals 

Higaki, K. R., Engr., Fit. Test 

Hodder, Earle S., Ch., R&D Proj. 

Horner, William B., Field Sve. Supvr 

Jaslow, Howard, Aerodyn. Engr 

Jennings, Sidney J., Sr. Engr., Struc 

Joanides, Jack C., Design Specialist, Structures 

Johnson, N. E., Engrg. Supvr 

Johnston, Edwin W., Supervisor & Proj. Aero 
dynamicist 

Kelso, George C., Sr. Flt. Test Engr. 

King, Julian P., Jr., Res. Engr 

Kinsler, Martin R., Supvr., Heat Transfer 

Kohatsu, Takeshi, Aerodynamic Engr., Prelim 
Design 

Kronberg, Bernard, Proj. Engr Fit. Test 
Programming 

Kruger, Frederick J., Sr. Engr 

Kunz, Kenneth E., Sr. Engr., PP Devel. Gr 

Lane, Robert D., Sr. Engr., Struc 

Lauria, Don C., Engr., Aerodyn 

Lee, Tom A., Gr. Ldr. 

Lieberman, Norman, Proj. Engr 

Liming, Roy A., Engrg. Supvr. & Head Engrg 
Lofting Math 

MeDonald, Robert D., Sr. Fit. Test Engr. 

Meledy, Thomas A., Des. Engr., Weights 

Mellinger, George R., Mgr., Engrg. Fit. Test 

Miyagishima, Tosh, Des. Engr. 

Mock, Wendell D., Sr. Struc. Engr 

Moore, John D., Field Sve. Rep. 

Mueller, Hans F., Engrg. Des. Specialist 

Muth, Edgar, Aerodyn. Engr. 

Neffson, Ben A., Engrg. Design Specialist 

Nixon, Richard M., Sr. Des. Engr 

Noble, Richard K., Design Engr. 

Odenbaugh, Richard L., Sr. Engr., Thermodyn. 

O'Toole, Murray J., Fit. Test, Gr. Ldr 

Owl, George A., Jr., Proj. Supvr., Wpn. Syst. 
Advanced Des. 

Parker, Garth, Design Specialist, Aerodynamics 

Pearce, Barry F., Engr., Struc. 

Peasley, Donald D., Sr. Engr., Struc 

Peterson, Benjamin G., R&D Proj. Engr 

Peterson, Richard A., Sr. Struc. Engr 

Petrey, Roger A., Supvr., Airframe Prelim. Des. 

Prizlow, Jerome A., Sr. Engr. 

Ramsey, Samuel D., Engrg. Specialist, Design 


Regs Frederick, Aerodynamicist, Internal 

Flow 

Rice, Raymond H., V-P & Gen. Megr., L.A. Div. 

Richter, Robert F., Engrg. Specialist, Des. 

Rodden, William P., Sr. Engr., Vibration & 
Flutter 

Roe, Marshall H., Supvr., Aero. Proj. 

Rose, Leonard M., R&D Proj. Engr. 

Rosenthal, Ralph O., Fit. Test Engr. 

Ruiz, Jose Antonio, Des. Engr. 

Sandell, Robert W., Sr. Engr., Des. 

Schleicher, Richard L., Ch. Struc. Engr. 

Schlosser, Donald C., Engr., Aerodyn. 

Schmidt, Kenneth W., Production Des. Engr. 

Schneider, LeRoy J., Sr. Des. Engr 

Schoemaker, Andrew R., Sr. Des. Engr 

Schoenfeldt, Milton R., Engrg. Supvr 

Schoenheit, Albert E., Sr. Engr., Aerodyn. 

Scott, Charles R., Sr. Engr., Struc. 

Shafer, Richard S., Field Svc. Rep. 

Sheffer, Richard G., Sr. Engr., Aerodyn. 

Shoffner, David R., Sr. Engr. 

Smith, Frank C., Production Test Pilot 

Snyder, Philip S., Staff Engr 

Sokoloff, David, Engrg. Supvr 

Sorensen, Paul D., Aerodyn. Engr 

Spalding, Luther P., Dir. Laboratory 

Stary, Louis J., Sr. Des. Engr., WSAD 

Steele, Paul E., Des. Specialist 

Sterling, A. C., Jr., Engr., Aerodyn 

Sterzik, Kurt E., Sr. Fit. Test Engr. 

Stevens, Melvin E., Engrg. Res. Specialist 

Storms, H. A., Jr., Ch. Engr 

Strigle, John Bernard, Sr. Design Engr. 

Stuart, William C., Sr. Struc. Engr 

Stuchlak, Michael, Supersonic Wind Tunnel Test 
Engr 

Sulkin, Maurice A., Sect. Hd., Thermodyn. 

Surber, True Edwin, Sr. Engr., Aerodyn. 

Sward, Marvin R., Sr. Engr., Des. 

Swearingen, Dwight F., Sr. Des. Engr. 

Sweet, Harold R., Des. Specialist 

Tackett, James B., Des. Engr. 

Templeton, Robert R., Asst. Proj. Engr. 

Tillson, Richard L., Aerodyn. Engr. 

Trippodi, Joseph V., Des. Engr. 

Umbreit, Joe M., Engr., Struc. 

Vetter, H. C., Sr. Aerodynamics Engr 

Wagner, Francis V., Gr. Ldr., Engrg. Computing 

Wallace, Robert Drummond, Gr. Ldr., R&D Proj. 

Warner, DeVer K., Engrg. Specialist, Wpn. Syst. 
Advance Design 

Weiner, Frederick, Sr. Thermodyn. Engr. 

Wong, Gordon, Sr. Struc. Engr 

Wykes, John H., Sr. Engr., Aerodyn 

Young, John W., Corporate Dir., Quality Control 


Missile Development Division 


Albrecht, Stanley F., Flt. Test Engr., Msl. Devel 
iv. 

Anderson, Dale E., Staff Asst., Contracts & 
Proposals, Msl. Devel. Div. 

Beerer, Joseph G., Gen. Mgr 

Beilock, Milton, Supvr., 
Concepts 

Briggs, Edward W., Gr. Ldr Engrg. Economics 

Butler, Don L., Op. Engr., Guided Mesl., 
AFMTC, Cape Canaveral, Fla 

Carrington, Robert John, Struc. Engr 

Cherry, Horace Heston, Proj. Engr 

Chew, Bernard B., Sect. Ch., Wpn. Syst. Re- 
quirements 

Coburn, Robert S., Sr. Fit. Test Engr 

Cook, Andrew R., Struc. Engr 

Cooper, Homer Vernon, Jr., Ch., Flt. Test 

Dupaquier, Pierre, Sr. Struc. Engr. Adv. Engrg 

Gilbert, Arthur C., Supv., Vibrations 

Gildea, David J., Ch., Dynamics Sect 

Goldman, Kenneth L., Engr., Aerodynamicist 

Hetzel, E. P., Ch. Engrg. Pilot 

Holder, Raphael A., Des. Engr 

Jensen, Dale L., Aerodyn. Engr. 

Katz, Ellis, Prelim. Des. Specialist 

Kraus, William P., Sr. Res. Engr. 

Laboranti, Livio L., Test Engr., Msl 

Lawbaugh, Albert LaVielle, Prelim. Des. Gr. 
Ldr., Advanced Engrg. Br 

Loy, Raymond Erwin, Sr. Struc. Engr 

Marke, Michael L., Sr. Des. Engr., Des. Res. Gr. 

McCauley, William D., Sr. Engr., Aerodyn 

Metsker, R. Edward, Designer 

Morris, Mark M.., Sr. Fit. Test Engr 

Murphy, Joseph E., Sr. Engrg. Test Pilot 

Myers, Dale D., Ch. Engr 

Nelson, Donald Earl, Supvr., Main Tank Unit, 
Struc. Sub-Sect 

Nicks, Oran W., Gr. Ldr., Proj. Thermodynamics 

Noel, Robert G., Engrg. Supvr., Struc. 

Oakley, Ralph B., Services Admin., Contracts 
& Proposals Dept 

Oglevie, Ronald E., Engr., Aerodyn., Tech. 
Sciences Br 

Oliver, Raymond B., Hd., Adv. Aerodyn. 

Plomer, Milton J., Design Engr., Msl. Design Div. 

Robinson, Michel A. G., Mgr., Field Sve 

Ryker, Norman J., Jr., Supvr., Struc., Advanced 
Engrg. Br. 

Schleich, William T., Supvr, Proj. Aerodyn. 

Shaffer, William Maynard, Svc. Analyst. 

Sivak, Michael J., Sr. Aerodyn. Engr., Thermo- 
dyn. Gr., Navahoe III Proj, Msc. Des. Div. 

Skene, William T., Gr. Ldr., Struct. Methods 

Smith, Norman Y., Gr. Ldr., Advanced Des. 


Advanced Enegrg., 


Sect. 
Smith, William D., Gr. Ldr., Fit. Control Syst. 
Snyder, E. G., Jr., Proj. Gr. Ldr., Fit. Test 
Sturrock, James P., Sr. Engr., Fit. Test. 
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Uyeda, Glen K., Jr. Engr., Struc. Gr. 

Vandernberg, Cornelius E., Supvr., Advanced 
Engrg. Br. 

van Driest, Edward R., Ch. Scientist, Tech. 
Sciences 

Waite, Laurence L., V-P—Msl. & Control Equip 

Walkover, Louis J., Supvr., Prelim. Des. Gr., 
Adv. Engrg. Dept 

Webster, Robert A., Sr. Res. Engr., Prelim. Des* 


Patrick Air Force Base, Fla. 


Brown, Joel E., Supvr., Field Test Op. 
Flowers, J. V. 

Garton, Wendell P., Engrg. Pilot 
Haight, Bruce R., Supvr., Field Test 
Jenkins, Louis M., Fit. Test Engr. 


Rocketdyne Division 


Ahl, James E., Test Engr 

Bergman, Neil W., Res. Engr. 

Boden, Robert H., Res. Specialist 

Broadston, James A., Mgr. Propulsion Field Lab. 

Brown, Donald George, Sr. Des. Engr. 

Brumwell, Robert K., Res. Engr. 

Cecka, William J., Jr., Ch., Engrg. Test Sect. 

Christiansen, Warren, Jr. Des. Engr. 

Conrad, Harold L., Sr. Engr., Res. 

Dillaway, Robert B., Supvr., Basic Studies, 
Prelim. Des. Sect 

Formanek, Ladislav, Res. Engr. 

Garnholz, Maurice H., Rocket Res. Engr. 

Gruver, Dorsey B., Sr. Engr., Syst. 

Guy, Charles W., Asst. Gen. Mgr. 

Hilovsky, Robert J., Test Engr. 

Hoffman, Samuel Kurtz, Gen. Mgr. 

Igne, Elpidio, Struc. Engr. 

Kallis, Felix, Engr.-in-Charge, Components Test 
Lab. II, Propulsion Field Lab. 

Klug, Joseph, Engr., Test 

Kraemer, Robert 5., Engrg. Gr. Ldr.. Prelim. Des. 

Lauer, Earl A., Res. Engr., Rocket Eng. Devel. 

Leader, Frank Allen, Res. Engr. 

Markle, Ed. Gillian, Spec. Engr. 

Martin, Carl J., Sr. Res. Engr 

Mehegan, Paul F., Res. Engr 

Noreen, Sheldon J., Des. Engr. 

Olle, David L., Tech. Rep. 

Orr, Jerry A., Res. Engr. 

Sanford, Albert D., Res. Engr. 

Schellert, Jerry L., Res. Engr. 

Sutor, Alois T., Engrg. Res. Specialist, Rocket 
Eng 

Sutter, Joseph J., Sr. Res. Engr. 

Sutton, George P., Ch. Prelim. Des 


Miscellaneous 


Cokeley, Edmond R., Sect. Hd., Fit. Test, 
Palmdale, Calif. 

Duemler, S. Otton Jr., Struc. Engr., Fresno 

Liner, George, Fit. Test Engr., Cape Canaveral, 
Fla. (AFMTC) 

Marvin, John M., Test Pilot, Fresno, Calif 

Reynolds, Larry, Engr., Fit. Test, Palmdale, 
Calif 

Virgin, Edward W., Eastern Rep., Wash. D.C. 


North Carolina State College 


Pinkerton, Robert M., Prof. of Aero. Engrg, 


Northeast Airlines, Inc. 


Dowe, Edward J., Systems Engr. 


Northern Polytechnic 


Rothman, Maurice, Sr. Lecturer in Applied Math. 


Northrop Aeronautical Institute 


Bent, Ralph D., Dir. of Trng 
Reid, Charles Thomas, Engrg. Cons 
Smith, Richard Charles, Instr. 


Northrop Aircraft, Inc. 


*Schmued, Edgar, Corp. V-P-——Tech. 


Anaheim Division 


Bresin, Sheldon O., Aerodyn. Engr 

Frazer, Alson Clifford, Supvr., Internal Aero- 
dynamics 

Gunkel, V. K., 
Analysis 

Philbrick, Robert D., Proj. Engr. 


Supvr.—Struc. & Dynamic 


Hawthorne Division 


Ackerman, James S., Supvr., SM-62 Proj. Aero- 
dyn. 

Adams, Robert R., Sr. Engr. 

Aker, Irvin G., Assoc. Engr. 
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Ales, Robert Edmund, Des. Engr. 

Amsler, Robert C., Assoc. Engr 

Andreoli, Alfred E., Aerodynamicist 

Armstrong, Donald P., Proj. Engr. 

Bach, J. H., Sr. Engr 

Badger, David M., Supvr., Struc. Res 

Baer, Clarence L. H., Asst. Supvr., Weight Sect 

Bailey, Robert Shercliffe, Engr., Msl. Fit. Test 
Analysis 

Baur, Herbert A., Jr., Engr., Exp. Fit. Test Dept 

Beam, Robert Atlee, Assoc. Engr., Airframe 
Devel. Gr. 

Beattie, Ronald M., Aerodyn. Des. Specialist 

Bernard, Ange V., Jr., Assoc. Engr 

Beydler, Lee W. G., Sr. Engr 

Billups, James O., Sr. Engr 

Bower, Edmund A., Engr. 

Brannon, Ward, Proj. Administrator 

Brooks, Philip D., Spl. Assignment 
Energy 

Brown, Sherwood H., Engrg. Specialist—-Aerodyn 

Buchner, Geo. H., Dir., Contracts & Spare Parts 

Bullington, Robert H., Engr 

Burgess, Eldon S., Jr., Checker 

Calof, Robert J., Engr 

Chin, Jimmie, Aero. Eng. Aerodynamics 

Churchill, Richard E., Engr 

Close, Rod E., Ch., Production Fit. Op 

Cole, Donald M. Jr., Supvr., Struc. & Armament 
Test 

Collins, Warren L., Gen. Supvr., Propulsion Sect 

Crandall, Ronald E., Engrg. Specialist 

Crawford, James E., Ch, Airframe-Mech 
Design 

Deckert, Harlan K., Jr., Reliability Engr 

Deering, D Supvr., Msl. Fit. Test Data 
Analysis 

Demeules, Joseph E., Engr., Loads Sect 

Dennis, Ward B., Devel. Planning 

Dettmering, Herbert O., Assoc. Engr 

Dieckman, Earl J., Engr., Exp. Design 

Dietrich, Lawrence A., Engr 

Donnellan, John P., Air Safety Engr., Assoc 

Douglas, George F., Asst. Gen. Mgr 

Elwell, Harwood C., Engr 

Engel, Walter J., Metallurgist 

Erle, Luther Lewis, Jr., Assoc. Engr. 

Eyres, Charles W., Admin. Supvr., 

Fellers, Walter E., Staff Engr 

Ferguson, L. Grant, Sr. Engr 

Fite, Alfred M., Jr., Engr 

Fromme, William M., Sr. Engr., Aerodynamics 

Frost, Verne C., Des. Specialist 

Gates, Chester Robert, Corp. Devel. Planning 

Gates, Willis E., Sr. Engr 

Gaugh, William J., Sr. Aerodyn. Engr 

Gay, L. O. H., Engr 

Gilley, George C., Engr 

Glenn, John E., Supvr., Controls Syst 

Gluyas, George L., Supvr., Pref 

Gounis, Charles George, Design Engr 

Gray, Aubrey K. J., Supvr., Flight Test Analysis 

Grimm, Richard G., Assoc. Engr., Aerothermo 
dynamics 

Gross, Lloyd W., Engr 

Groth, Eric E., Engrg. Specialist 

Groves, John M., Des. Engr 

Hamilton, Laurence E., Sr. Engr., Fluid Dynam 
ics Dept 

Hampton, Ralph D., Supvr., Engrg. Specs 

Hanson, Carl M., Engrg. Staff 

Harrison, Ollie R., Engr., Wing & Empennage 
Des. Gr 

, Carl W., Engr., R&D 

Fred G., Sr. Engr., Aerothermodyn 


Nuclear 


Engrg 


S, 


Heinze, Don M., Engr 

Hesse, Maynard O., Engr., Fluid Dynamics 

Hilker, W. R., Engr., Stress Sect 

Hines, Lawrence D., Engrg. Liaison 

Holliday, Paul T., Engrg. Specialist 

Hop, Howe, Engr., Aerothermodyn. Dept 

Hubbard, Herbert L.. Des. Engr 

Huben, Michael Gerald, Prelim. Des. Engr 

Huether, Robert W., Gr. Engr., Wing & Empen 
nage Sect 

Hughes, W. D., Msl. Sr. Weight Engr 

Iglesias, Victor D., Supvr., Propulsion Syst 
Conditioning 

Jackson, Roy P., Asst. Ch. Engr 

Jeffers, Frank G., Sr. Engr 

Jensen, Arnold A., Proj. Aerodynamicist 

Johnson, Dougias H., Sr. Engr 

Johnson, Roscoe W., Assoc Engr 

Katkov, Robert B., Ch., Fluid Dynamics 

Kenehan, Martin F., Assoc. Engr., Stability & 
Control, SM-62 Msl 

Kenner, Lewis M., Sr. Engr 

Kerth, Robert F., Liaison Engr 

Kirschner, Robert A., Assoc. Engr., Wind Tunnel 

Klabunde, William A., Aerodynamicist 

Klockzien, Vernon, Thermodyn. Engr 

Kobel, Robert L., Engr., Struc. Res. Dept 

Kolar, Walter, Tech. Rep 

Kotowski, Richard J., Devel. Liaison Engr 

Krause, Norman A., Asst. Ch., Exp. Fit. Test 

Lengsholz, Allen J., Proj. Fit. Test Analyst 

Levitt, Bernard Barclay, Ch. Gr. Engr., Fluid 
Dynamics 

Linardos, Nickolas J., Sr. Engr., Airframe Des 

Linder, Douglas W., Wind Tunnel Engr. 

Longren, Dennis R., Engr 

Lucas, Robert W., Engr., Fluid 
Instrumentation 

Mac Nicol, Robert K., Des. Engr 

Mangurian, George N., Ch. Analytical Engr 

Marks, Lawrence E., Assoc. Engr. 

McDowell, William Warren, Test Engr. 


Dynamics 


McLaughlin, Wallace D., Supvr., Exp. Flt. Test 
Proj. 

McQueen, James A., Assoc. Engr 

Mechelay, Joseph Edward, Assoc. Engr 
Sect 

Methlie, Edwin W., Engr 

Metz, Thomas, Assoc. Engr 

Meyer, Robert J., Assoc. Engr 

Miller, Robert R., V-P & Gen. Mgr 

Mohler, Paul O., Asst. Proj. Engr 

Mooradian, Archie, Engr 

Morgan, Alan C Dir 
Asst. Secy 

Nathan, Robert L., Propulsion Syst. Res. Engr 

Nespolo, Virgil, Sr. Engr 

Nichols, George E., Ch., Assoc. Proj 

Noonan, Elmer J., Supvr., Engrg. Ind. Relations 
Admin 

Oakes, William J., Jr., Engrg. Specialist, Struc 

Ogness, Arthur M., Supvr., Prelim. Des 

Olesen, Thomas J., Weights Engr 

Orozco, Manuel, Sr. Engr 

Paiss, Hal, Asst. to Ch., Msl. Field Test 

Parker, Morton J., Des. Engr 

Patierno, John, Assoc. Engr 


Loads 


Customer Relations & 


Aerodyn. Devel 


Pelka, Joseph George, Aerodynamicist 

Petak, William J., Assoc. Engr 

Pfenninger, Werner, Ch., BLC Dept 

Piechocki, James Joseph, Assoc. Engr 

Pontious, Rolland ¢ Sr. Engr ‘ 

Prian, V. D., Engrg. Specialist 

Proctor, Kent, Res. Gr. Engr. Hyd. & Controls 
Test 

Putman, James | Aerodynamicist 

Quinn, John J., Exp. Test Pilot 

Rapstad, Harold M., Engr 

Revell, James D., Engr., Fluid Dynamics Dept 

Roberts, Fred T., Jr., Engrg. Cons 

Roberts, William F., Sr. Engr 

Rogers, Kenneth H., Engrg. Specialist 

Rooney, Thomas R., Sr. Engr 

Rosin, Alexander, Gen. Supvr 

Roth, Henry A., Jr 

Rothrock, Lawrence Moore, Proj. Flt. Test Engr 

Russell, William R., Aerodynamicist 

Rychetsky, R. A., Gr. Engr., Comm. & Nav 

Sanders, Melvin C., Assoc. Engr 

Schafer, Everett M., Engr 

Schneiderman, Gordon R Assoc. Engr 
Design Dept 

Scott, James R., Gr. Engr 
Reliability 

Sengir, Charles F., Jr., Engr 

Shakespeare, William B. J., Sr. Engr 

Shinosaki, Gene, Engr 

Slagg, William R., Staff Asst 

Smith, Lee H., Dir., Customer Svc 

Somo, Joseph C., Assoc. Engr 

Southcote, Murray I Proj 

Spatz, Robert R., Test Engr 

Stanbury, Donald A., Assoc. Engr 

Stanley, Max R., Dir., Fit. Dept 

Starr, Thomas, Engrg. Specialist 

Stevens, James Ray, Aerodynamicist 

Steyer, Wesley A., Proj. Engr 

Sumrall, C. W., Gen 
Model Shop 

Tarbell, Kenneth D., Jr., Flt. Test Engr 

Taylor, James Lee, Ch. Gr. Engr., Wpn. Syst 
Analysis 

Theleman, Donald R 

Tindal, James A., Engr 

Tolomeo, A. Armond, Engr., Msl. Flt. Test 

Toth, Anthony, Sr. Engr 

Trimpi, Allan W., Struc. Res. Ener 

Trudel, Robert E SM-62 Wpn. Syst. Proj 
Engr 

Van Salter, Marvin M., Exp. Test. Pilot 

Varley, J. G., Gen. Supvr., Msl. Fit. Test 

Veevaert, E. E., Staff Engr 

Verble, Keith Eugene, Assoc. Engr 

Wallis, John William, Fit. Test Engr 

Walski, Warren F., Assoc. Engr., Perf. Gr 

Warner, Donald D., Ch. of Struc 

Weaver, Lloyd R., Engr., Msl. Fit. Test 

Weiss, Herbert K., Ch Wpn. Syst 


Fuselage Des 


Model 


Fluid Syst. Test & 


Aerodynamicist 


Loads 


Model Des. & 


Supyvr 


Air Safety Engr 


Analysis 


Dept 
Weyl, Carl J., Jr., Engr 
Whiting, Charles W., Engr., Msl. Fit. Test 
Wieder, Jack E., Sr. Engr., Struc 
Wilbur, Claude M., Jr., Engr 
Wilson, David T., Sr. Engr 
Wingert, Roger R., Fit. Test Analyst 
Wisken, L. J., Gr. Engr 
Woolwine, Woodrum | Ch. Des. Engr 
Vip, Clifford, Engr 
Zimmerman, H. Jim, Process Analyst 


Patrick Air Force Base, Fla. 


Clark, Wayne H., Assoc. Engr., Msl. Fit. Test 
Wetherington, Dave W., Devl. Engr 
Xifo, Salvatore X., Gen. Supvr., Msl. Fit. Test 


Northwest Airlines, Inc. 


Barton, Richard K., Pilot 
Cahill, Martin B., Pilot 

La Mont, James B., Supt 
Neuman, Daniel F., Check Pilot 


Northwestern University 


Hartenberg, Richard S., Prof., Mech. Engrg 
Schaid, Rodney Jerome, Hd., Design Div., Ae 
rial Measurements Laboratory 
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G. O. Noville & Associates, Inc. 


Bryson, Cdr. William, USNR (Ret.), Wash. Re 
Noville, G. O., Pres 


Nu-Tec Manufacturing Company 


Carey, John C., Pres 


Nuclear Development 
Corporation of America 


Fleishman, Morton R., Scientist 
*Gruber, Alan R., Mgr., Engrg. Dept 
Horne, Harry B., Jr., Asst. to Tech. Dir 
O'Neill, James E., Engr 

Sanlorenzo, Ernest A., Engr 

Viscardi, John E., Sr. Engr. 


Ochanomizu University 


Asaka, Saburo, Prof., Dept. of Physics 


Odin Associates 


Michelson, Irving, Pres 


Oerlikon Tool & Arms 
Corporation of America 


Stencel, Fred B., Ch., Spl. Proj 


Office National d’Etudes et de 
Recherches Aeronautiques 


Quinton, Philippe Poisson, Aerodyn. Gr. Ldr 
Roy, Maurice, Directeur 


O'Grady & Marshall 


Marshall, John, Partner 


The Ohio State University 


Chu, Sheng To, Asst. Prof., Aero. Engrg. Dept 

Doebelin, Ernest O., Instr 

Edse, Rudolph, Assoc. Prof. & Dir., Rocket Res 

Howland, Daniel, Supvr., Op. Res. Gr., & Asst 
Prof., Dept. of Ind. Engrg 

Kolozsi, John J., Res. Assoc. & Grad Stud 

Lane, William H., Res. Assoc., Dept. of Aero 
Engrg 

Lee, John D., Dir., Aerodyn. Lab 

Mallett, Frank McL., Assoc. Prof., Dept. of Aero 
Engrg 

Mauersberg, Jack D., Res. Assoc., Dept. of Aero 


Engrg 

Sutton, Matthew A., Instr., Dept. of Aero 
Engrg 

Tifford, Arthur N., Assoc. Prof 


Von Eschen, Garvin L., Prof. & Chm., Dept. of 
Aero. Engrg 


Zimmerman, Richard H., Assoc. Prof., Dept. of 


Mech. Engrg 


Olin Mathieson Chemical 

Corporation 

Guttmann, Karl Hans, Nuclear Advisor to Exec 
Vice-President—-High Energy Fuels Organiza 
tion 

Lee, Frederick B., Exec. Asst. to Exec. V-P 

Lott, G. Richard, Dayton Rep 


O'Neill, John J., Asst. Gen. Mgr., Explosives Div 
Sosnoski, Harry A., V-P, High Energy Fuels Org 


Oltronix Company 


Olsson, Carl Olof, Gen. Mer 


O & M Machine Company, Inc. 


Parkin, Don, V-P & Asst. Gen. Mgr 


Omega Aircraft Corporation 


Sznycer, Bernard N., Pres. & Ch. Engr 
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Development Engineer J. Robert Holmes com- 
putes, with other systems reliability analysts, 
the operational worth of a bombing system. 


Project Engineer Robert J. Cantwell uses a sys- 
tem of gimbals to describe navigational prob- 
lem in the analysis of a new system design. 


You'll find a 
new 
challenge 


e | DEVELOPING 
| airborne 


computers 
at 


Staff Engineer William Howard reviews gear- 
ing accuracy requirements of test equipment 
with electronic circuit designers. 


The design and development 

of BRANE (Bombing RAdar Navigation 
Equipment), now being installed 

in B-52 aircraft, offer stimulating new 
challenges to creative engineers 

at IBM Owego. 


Circuit Development Group Leader Ralph Wol- 
cott considers future changes in computer 
output unit for bombing-navigational systems. 


Projects currently in process include: 
Inertial guidance... display equipment 
... radar data presentation . . . digital 
and analog systems . . . transistor 
circuit packaging . . . test 
equipment . . . installation. 
FOR DETAILS, 


If you are an electrical or mechanical 


Develop t Engi John Walsh discusses 


engineer, a mathematician or a physicist 
—and want to do development work— 
you owe it to yourself to investigate 
the exciting possibilities that airborne 
computers offer you at IBM Owego. 


the use of a recording storage tube at IBM‘s 
Airborne Computer Laboratories, Owego, N. Y. 


DATA PROCESSING 

ELECTRIC TYPEWRITERS 
MILITARY PRODUCTS 

SPECIAL ENGINEERING PRODUCTS 
SUPPLIES 

TIME EQUIPMENT 


just write, outlining background 

and interests, to: 

Mr. R. A. Whitehorne, Dept. 4409 
Mgr. of Engineering Recruitment 
International Business Machines Corp. 
590 Madison Ave., New York 22, N. Y. 


MILITARY 
PRODUCTS 


je, N. Y.; Lexington, Ky.; Rochest 


, Minn.; San Jose, Calif. 


Ww 
A 
Owego 
| 
Plants and laboratories: Endicott, Kingston, Owego, Poughkeepsie r [II | 
| 
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On Mark Engineering Company 


DeCenzo, Herbert A 
Walters, Lawrence, Jr., Ch. Engr. 


The Ontario Paper Company, 
Ltd. 


Hotson, Fred W., Ch. Pilot 


Oregon State College 


Christensen, Harvey D., Assoc. Prof. of Aero. 
Engrg 
Smith, Wesley W., Assoc. Prof. in Mech. Engrg. 


Orenda Engines Limited 
Britton, S. L., Ch. Proj. Engr 
Hilditch, W. K., Test Engr. 

Hill, John H., Combustion Test Supvr 
Kent, Sidney L., Ch. Fit. Test Engr. 
Paddon, Albert, Tech. Rep 

Quan, Dick, Supvr., Syst. Analysis 
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Manning, Cdr. James H., USN (Ret.), Production 
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Piper Aircraft Corporation 


Bonisch, Frank, Design Engr 

Edwards, Harold, Jr., Designer 
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Polytechnic Institute of Brooklyn 


Agosta, Vito, Assoc. Prof., Mech. Engrg 
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School of 


Radio Corporation of America 
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Sve. 
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Enders, William H., Sr. Proj. Mbr. 
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McCarthy, Robert V., Sr. Proj. Engr 
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Seamans, Robert C., Jr., Mgr. 
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Buitron, Gilbert, Des. Engr. 

Burd, Edward, Struc. Dept. Mgr. 

Campbell, L. H., Megr., Devel. Drone Proj. 
Dept. 

Chaudoin, Barney A., Jr., Aerodyn. Engr. 

Chevedden, Ray T., Supvr., Propulsion Des 
Sect 

Clark, Howard G., Supvr., Q-4 Fit. Test Gr., 
Holloman AFB, N.M. 

Crowley, John Vincent, Res. Engr. A, Wpn 
Syst. Op 

Denzin, Edward C., Sr. Proj. Engr 

Diederich, Franklin W., Mgr., Aerodyn. Dept. 

Dolim. Henry P., Engrg. Designer ‘‘A’”’ 

Donnelly, John A., Gr. Engr., 
sion Sect 

Ferns, Leo Charles, Jr., Des. Engr., Airframe 
Sect. 

Fiul, Abraham, Megr., Prelim. Des. Dept. 

Hemenover, Albert D., Aerodynamicist 

Howard, Vincent W., Asst., Devel. Engrg. Div. 

Jacobson, Ronnie, Electronic Syst. Gr. Supvr. 

Jex, Henry R., Prelim. Des. Aerodyn. Engr. 

Johnson, Ben H., Jr., Aerodyn. Gr. Ldr., Model 
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Johnson, Ralph W., Struc. Engr. 

Kellner, Richard J., Proj. Engr. 

Lapedes, Donald E., Thermodynamicist 

Lebovits, Morris, Supvr., Aerodynamics Dept. 
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Murphy, Robert Carroll, Dynamics Engr. 

Nettleton, J. Gilbert, Jr., V-P 
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Drone Syst. Div. 

Shea, John Franklin, Des. Engr. A 

Skinner, Robert R., Des. Engr 

Skodis, Robert T., Fit. Test Gr. Engr 

Stevens, William P., Dir., Devel. Engrg. Div 

Tsu, Jack C. N., Gr. Engr., Aerodyn. 
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Ulrich, John Ross, Stress Engr. ‘‘A”’ 

Zemlin, Jerry P., Supvr., Fit. Control Devel. 
Sect. 
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Corporation 


Anderson, Philip N., Des. Supvr., Msls 

Attias, John J., Mbr. of Tech. Staff 

Barton, Millard V., Mgr., Engrg. Mech. Dept. 

Berry, James G., Mbr., Tech. Staff 

Bonney, James O., Mbr., Tech. Staff, Guided 
Msl. Res. Div. 

Clark, Edwin T., Proj. Engr 

Cohen, Clarence B., Tech. Staff, Guided Msl 
Res. Div 

Cornog, Robert, Mbr. of Tech. Staff 

Daly, H. L., Mbr. Tech. Staff, Guided Msl. Res. 
Div 

Donovan, Allen F., Dir., Aero 
Guide Msl. Res. Div 

Duke, William M., Program Dir 

Dunn, Louis G., V-P & Dir., Guided Msl. Res. 
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Durran, Donald A., Mbr., Tech. Staff 
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Hammon, Robert I.., Mbr.—-Tech. Staff, Guided 
Msl. Res. Div. 

Hindersinn, Kenneth, Mbr. Tech. Staff, Propul 
sion-GMRD 

Hirsch, Joseph, Mbr. of Tech. Staff, Aero. R&D 

Holliday, Ivar M., Mbr. of Tech. Staff 

Justice, Donald A., WS-107A-1 Program Ofc. 

Kaplan, Abner, Mbr.— Tech. Staff 

Kelly, Robert B., Tech. Staff Mbr. 

Kendrick, James B., Head, Prelim. Des 

Koerner, Warren G., Tech. Staff, Control Syst. 
Div. 

Kuhn, John K., Proj. Engr. 

Lawrence, Herbert R., Assoc. Dir., Aero. R&D 
Staff, GMRD 

Loesch, Franklin C., Mbr. of Tech. Staff 

Ludwig, Lloyd G., Hd., Electromech. Syst. Sect., 
Guided Msl. Res. Div. 

McClelland, Donald Herbert, Mbr. of Tech. Staff 

Michal, L. M., Mbr. of Tech. Staff 

Miller, Charles W., Mbr., Tech. Staff 

Mintz, Bernard, Mbr.—-Tech. Staff 

Owen, John Robert, Mbr., Fit. Test Op. Tech. 
Staff 

Ramo, Simon, Exec. V-P 

Richardson, William M., Wash. Rep 

Rounds, Geo. L., Mbr.—-Tech. Staff, Guided 
Msl. Res. Div. 

Ryder, Earl R., Mbr. of Tech. Staff 

Schwartz, Walter, Mbr., Tech. Staff, Control 
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Scrooc, D. J., Mbr., Tech. Staff 
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Sweeney, Marvin W., Jr., Mbr. of Tech. Staff, 
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Thompson, Thomas R., Mbr. Tech. Staff, Guided 
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van der Wal, Franki L., Mbr. of Tech. Staff 
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Assessment Dept 
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Wilder, John G., Jr., Proj. Engr., Propulsion 
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Zuckerman, Irving, Mbr. of Tech. Staff 


The RAND Corporation 


Bell, Chauncey F., Jr., Logistics Engr 

Blakeslee, D. J., Assoc. Engr 

Cartaino, Turiddu F., Engr 
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Davis, Robert A., Engr 

Dudley, Villa S., Engr 

Ellis, John W., Jr., Enger 
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Hoffman, George Anthony, Engr 

Jackson, Victor Guy, Engr 
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Krase, William H., Engr 
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Micks, William R., Engr 

Murrow, Richard B., Engr 

Oliver, Edward Purse, Proj. Staff 
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Tucker, Warren A., Sr. Engr., Msl. Syst. Div 
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Alberi, A., Ch. Struc. Engr. 
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Ash, Howard H., Des. Specialist 

Atkin, Edgar H., Proj. Engr 
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Brill, Murray A. P. E., Des. Engr 

Calandra, Joseph A., Des. Engr. 

Carner, H. Arthur, Asst. Ch. Fit. Test Engr 

Carnese, Daniel, Flt. Test Gr. Engr 

Cherwony, Alexander, Proj. Asst. 

Chung, Jung Git, Princ. Aerodynamicist 

Ciccarello, James L., PP Staff Engr 

Cohen, Murray, Sr. Des. Engr., F105 Armament 
Gr. 

Colaluca, Carmine J., Jr., Res. Gr. Engr 

Coletta, Arthur P., Gr. Res. Engr 

Cutler, William, Fit. Test Engr. 

Daly, Robert E., Des. Engr., Devel. Engrg. Dept i 

De Gennaro, Raymond, Res. Engr. 

Denaci, Herbert G., Asst. Ch. Dynamics Engr 

Epstein, Albert, Ch. Design Requirements Engr 

Garrett, William A., Sr. Dynamics Engr 
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Gould, Leslie Douglas, Proc. Inspector 
Goutas, Platon A., Aerodynamicist 
Grossman, Eli, Sr. Stress Analyst 
Grossman, Norman, Syst. Engr. 
Hafter, Reuben, Sr. Fit. Test Engr 


Harmening, Wayne, Sr. Dynamicist 

Harris, William H., Struc. Engr. 

Haynes, William B., Jr., Des. Engr 

Heilicer, Bernard J., Sr. Gr. Engr 

Heyman, Arthur Charles, Aero. Engr 

Higginbotham, Robert Ray, Devel. Proj. Engr., 
Propulsion 

Hoffman, Sidney, Des. Specialist Engr 

Horst, John K. E., Sr. Res. Engr. 

Hyatt, Fred E., Jr., Ch. Weights Engr 

Hyde, Rosalyn E., Stress Analyst 

llian, Guenter, Struc. Engr. 

Kaufiman, Roger H., Engr 

Kaufhold, Gerard W., Aero. Engr., Tech. Liason 
Div., Sales Dept. 

Kazan, Elliot, Aerodynamicist, Devel..Exp. Div 

Kenger, Arthur, Specialist Engr., Devel., Mate 
rials Sect 

Kenger, Leonard, Acting Proj. Struc. Engr 

Landauer, Donald H., Aerodyn. Engr 

la Rosa, Salvatore, Material Review Engr 

Lesley, Ralph, Des. Safety Analyst 

Losee, John E., Svc. Devel. Engr 

Lucas, J. Richard, Sr. Engr., F105 PP Gr 

Malloy, Joseph D., Asst. Ch. Dynamics Engr 

Martin, James S., Asst. Ch. Tech. Engr 

Martin, Luc A., Aerodynamicist 

Matarazzo, Aniello, Aerodynamicist 

McCaffrey, Ronald W.,-Sr. Res. Engr 

McClintock, Robert, Stress Analyst 

Mellroy, William, Aerophysics Specialist, Scien 
tific Res. Staff 

Merchant, Julius, Asst. Ch. Struc. Engr 

Me Vay, Francis F., Ch. of Struc 

Moore, Kenneth E., Aerodynamicist 

Morse, Robert C., Sr. Engr. 

Mulholland, Frank J., Ch. Devel. Engr 

Murray, James L., Admin. Asst. to Pres 

O'Donnell, William J., Ch. Engr., Acft. & Msl 
Devel 

Orlando, Victor E., Des. Engr 

Pappas, C. E., Asst. Dir. of Scientific Res 

Parenti, Carl F., Ch., Engrg. Trng 

Pavelka, Jerry, Ch. Aerodyn. Engr 

Peschel, Fred M., Asst. to Ch. Syst. Designer 

Peterson, Hillis Spencer, Design Specialist 

Picchiello, Michael V., Des. Engr 

Pines, Samuel, Ch. Flutter Engr 

Pirola, Joseph F., Jr., Res. Engr. 

Polischuk, M. S., Sr. Des. Engr 

Porter, Robert R., Jr., Mgt. Devel. Trainee 

Post, John E. H., Des. Specialist 

Provenzano, Salvatore C., Quality Control Engr 

Pruszanowski, Olgierd C., Aerodynamicist 

Pumarejo, Amaury, Fit. Test Engr 

Radany, Ernest W., Prin. Aerodynamicist 

Rhodes, Stanley, Sr. Stress Engr 

Roman, John Wm., Des. Engr 

Rosenkranz, Calman, Asst. Ch. Struc. Engr 

Rubenstein, Murray, Aerodynamics Engr 

Sanator, Robert J., Hd., Theoretical Aerodyn 
Gr 

Seandalis, Angelo C., Princ. Syst. Engr 

Sealander, Bertram Edw., Ch. Elec. Electronics 
& Equip. Engr 
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ACT AATION... 


ROTARY — 


LINEAR 
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\ Rotary Actuator Model 1524 
Motor: 400 cycle 115V. single 

phase thermal protected explosion proof Western Gear 
motor; 10,000 RPM output speed; meets 
MIL-M-7969A specs. Actuator provides 100 RPM 

at 50 inch pounds normal rated load, 150 inch 

pounds maximum starting load. Available with limit 
switches to control number of revolutions of output 
shaft and slip clutch to provide for overload 

protection or prevent damage to driven 

equipment. Actuator meets MIL-A-8064 and 
MIL-E-5272 specs. Is equipped with emergency 

crank for hand operation. Can be supplied with 
AN connector. Total weight 334 Ibs. 


Linear Actuator Model 1965 
Electromechanical ball bearing 
jackscrew powered through 
reduction gear box by 26 volt totally 
enclosed D.C. motor. Provision on gear box 
for manual operation through flexible 
drive shaft. Integral with unit are limit switches for 
accurate positioning and non-jamming mechanical 
stop at extend position of jackscrew to absorb 
full output of driving motor. Linear travel under 
normal operating load of 450 Ibs. over a maximum 
operating stroke of 14.92 inches is 2.00 inches 
per second minimum, 3.00 inches maximum. Equipped 
with manual control system with provision for 
emergency hand crank operation. Weight is 12 Ibs. 5 oz. 
This actuator is typical of a wide range of linear 
units capable of axial thrust loads from 
100 to 100,000 pounds. 


HERE’S WHY YOU SHOULD 
INVESTIGATE Wesrern Gear 


Western Gear is one of the nation’s foremost 
manufacturers of actuators and as such has 


Call the Western Gear man now for consultation 


on any problem involving motion or torque. 


Fees se SSS eee See eee ee e888 
designed thousands of units. In many cases a 
er . 
prototype models exist which lend themselves : Glenn Malme « WESTERN GEAR CORPORATION 
to economical modification and production. 199.1 Caliterns 
The ‘‘plus” factor is that they are actuators 1 °- 9. BOX 182, Lynwood, California 
of proven design! () Send name and address of my nearest “Western Gear man.” 
difference is reliability” * Since 1888 5768 Name 
Title 
ESTERN (CJZEAR 
Company 
dy: 
ENGINEERS AND MANUFACTURERS Address. 
PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO (CALIF) 7 5 
SEATTLE AND HOUSTON — REPRESENTATIVES IN PRINCIPAL CITIES a City. one__State 
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Sebold, Robert A., Sr. Fit. Test Engr. 

Sigg, Emil, Des. Safety Engr. 

Simkovich, Edward A., Metallic Materials Gr. 
Ldr., Engrg. Res. Sect. 

Singer, Irvin, Sr. Gr. Engr. 

Stein, Hyman, Devel. Engr. 

Stieglitz, William I., Ch. Des. Safety & Reliability 

Strange, Jerome, Methods Engr 

Telles, Sanford, Princ. Struc. Engr. 

Theodorsen, Theodore, Dir. of Sci. Res. 

Torrillo, Domenick T., Princ. Aerodynamicist 

Toumanoff, George, Ch. Fit. Test Engr 

Triani, Howard J., Princ. Engr., Devel. 

Tsucalas, Theodore C., Struc. Engr. 

Tygar, Myron, Thermodyn. Devel. Engr. 

Ulrich, Karl W., Sr. Aerodynamicist 

Varga, John M., Des. Engr. 

Wait, William, III, Gr. Fit. Test Engr. 

Wakefield, Fancher B., Princ. Engr. 

Watman, Irving, Devel. Engr. 

Weed, Donald W., Ch. Syst. Designer 

Williamson, John M., Ch., Wpn. Syst. Fit. 
Programs 

Wilmerding, John Van Dyke, Sales Engr. 

Wohl, Charles, Gr. Engr., Aerodyn 

Vager, Leland R., Asst. Ch., Fit. Test Eng. 

Zadikov, Victor M., Des. Specialist 

Zeliff, B. Sherman, Sr. Standards Engr 

Zier, Avrum, Engr 

Zilavy, Vladimir, Des. Engr 


Guided Missiles Division 


Allen, George T., Proj. Engr. 

Arrow, Bernard, Princ. Syst. Engr 

Burns, John J., Jr., Specialist Engr 

Helfman, Sidney, Sect. Hd., Aerodynamics 

Jacobs, Maurice D., Engrg. Writer 

Melrose, Robert G., Gen. Mgr 

Moskovitz, Abraham I., Specialist Engr. 

Munter, Paul L., Prine. Aerodynamicist 

O'Keefe, Charles J., Sect Hd., Wpn. Syst 
Analysis 

Raphael, Coleman, Staff Engr., R&D 

Reissig, Robert R., Admin. Engr. 

Robinson, Arnold, Prin. Struc. Engr 

Swartzel, Karl D., Ch. R&D Engr 


Republic Aviation International, 
S.A. 


Mazzari, Hugo L., Ch., Quality Control 
Voboril, Robert C., Qual. Control Rep 
Republic Engineering Company 


Parr, Warren S., Dir. & Cons 


Research, Inc. 

Abramson, Andrew E., V-P & Ch. Engr 
Anderson, Kenneth G., Pres 

Johnson, Herbert C., Sr. Mech. Engr 


Research Institute of America 


Dobbins, Robert N., Field Res. Staff 


H. R. Resnick & Company, Inc. 


Resnick, Herbert R., Pres 


Revere Copper & Brass, Inc. 


Saltiel, David, Draftsman 


Revere Corporation of America 


Cantwell, Raymond A., Tech. Rep 


Reynolds Boat Yard 


Jewett, Charles S., Mer. 


Reynolds Metals Company 


Brandt, Paul E., Dir., Engrg. Sve. Dept 
Elliott, Wallace J., Proj. Engr 


Rheem Manufacturing Company 


Bennett, John T., Proj. Engr., R&D Labs. 

Clay, W. R., Dir. of Engrg., Acft. Div. 

Cummings, Jerry W., Supvr., Syst. Analysis, 
R&D Labs. 

Devendorf, George L., Ch. Des. Engr., R&D 

Ervin, Burl H., Ch. Analytical Engr., Acft., 
R&D Lab. 

Grant, Walter, Exec. Asst., Acft. Div. 

Hart, Thomas J., Des. Specialist, Acft. Div 

Hodgson, Albert A., Sr. Aerodyn. Engr., Govt. 
Prod. Div. 


Joerger, Jerome C., Gr. Ldr 

Keith, Lynn, Engr., R&D Labs 

Mattingly, Thomas E., Engrg. Designer 
Owen, Edward M., Megr., Wash. Ofc 

Philipp, David A., Acft. Designer, Acft. Div. 
Root, Robert E., Dir. of Marketing, Acft. Div. 


Rias, Inc. 


Bender, Welcome W V-P 


Rice Institute 


Chapman, Alan J., Chr M.E. Dept. 


Rick Helicopters, Inc. 


Ricklefs, James S., Pre 


John T. Riddell, Inc. 


Rappleyea, Frederick A 


Rigidized Metals Corporation 


Smith, Richard S., Pre 


W. C. Ritchie & Company 


Janik, Adam A., Pressman—Foreman 


J. R. Robbins Company 


Robbins, John R., Owner 


E. V. Roberts & Associates 


*Roberts, E. V., Pre 


Fred T. Roberts & Company 


Roberts, Robert E., V-P 


Robertshaw-Fulton Controls 
Company 
Daggett, Max, Jr., Field Engr., Aero. Div. 


Timms, George Warren, Sr. Des. Engr 
Wehrli, Robert L., V-P & Gen. Mer., Aero. Div. 


Robinson Aviation, Inc. 


Keetch, Wm. H., V-P—Engr; 
Nietsch, H. Erich, V-P—Proj. Devel. 
Reider, Warren, Proj. Engr 


ROC Associates, Inc. 


Williams, Thomas W Pr 


Laurance S. Rockefeller 
Walkowicz, T. F., Investment Advisor 
Woodward, Harper, A 

A. V. Roe & Company, Ltd. 


Wingham, Philip J., Hd 
iv. 


Aerodyn. Wpn. Res. 


Rohr Aircraft Corporation 


Batiste, Stanley, Des. Engr 

Clarke, Norris, Outside Production Buyer 
Goodin, Carl William, Assoc. Engr. 
MacFarland, H. Wade, Buyer 
McCreery, F. E., V-P—Engrg. 

*Rohr, Fred, Pres 

Winter, Robert S., Des. Engr 


Rolls-Royce of Australia Pty. Ltd. 


Leebold, Nancy Lorna, Tech. Asst., Aero. 
Engrg. 
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Rolls-Royce, Ltd. 

Dawson, Lindsay G., Ch. Proj. Engr 

Grattidge, Albert Wm., Sr. Asst. to Exp. Te 
Supt 

Taylor, George Stanley, Rolls Royce Rep 
Westinghouse AGT Div 

Taylor, John, Res. Engr 


Ronco Corporation 


Lieber, Francis, Pres 


Rosan, Inc. 


Fraser, Robert J., District Engr 


Rosemount Engineering Company 
Keppel, Robert Eugene, V-P 

Werner, Frank D., Pres 

Arnold Rosenberg Company 


Rosenberg, Arnold, Pres 


Paul Rosenberg Associates 


*Rosenberg, Paul, Pres 


Royal Aeronautical Society 

Barrett, Anthony James, Hd., Struc. Gr., Tech 
Dept 

Dunsby, John A., Hd., Aerodyn. Gr., Tech. Dept 


Royal-Globe Insurance Group 


Bowater, John C., Tech. Supvr 


Royal Jet, Inc. 


Mussett, Earl W., Design Engr 


Royal Melbourne Technical 
College 


Archer, Richard Douglas, Lecturer in Aero 
Engrg 


Royal Netherlands Aircraft 
Factories Fokker 


van Meerten, H. C., Sub-Dir. 


Royal Shipbuilding & 
Engineering Company 


Broersma, -Goosen, Ch. Engr. & Prof 


Russell Associates, Inc. 


Kintzer, Nicholas D., Sales Engr 


Rutgers University 


Malmberg, Ben O., Assoc. Prof..-Mech. Engrg 


Ryan Aeronautical Company 


Ackerman, Charles A., Jr., Proj. Engr. 
Aguilera, E. P., Sr. Des. Engr 

Bates, C. L., Asst. Ch. Engr. 

Benson, Allen M., Sr. Aerodyn. Engr 
Bowman, John C., Res. Gr. Engr 

Bowman, Robert W., Struc. Engr. 

Braasch, Herman L., Ch., Acft. Proj. Engrg. Div 
Burnett, Howard R., Aerodyn. Gr. Engr 
Carroll, Patrick C., Sr. Aerodyn. Engr 
Cockburn, John, Des. Engr. 


Coe, VAdm. Chas. F., USN (Ret.), Asst. to 
1 


V-P—Engrg. & Military Relations, Wasl 
D.C 

Corden, Carlton Donald, Msl. Syst. Gr. Engr 

Coward, Ken, Prelim. Des. Engr 

Danch, Gabriel C., Wash. Rep. 

Davis, Walter B., Assoc. Engr 

Donaldson, Allen M., Res. Test Engr., Test Op 
Sect 
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IAS ROSTER OF MEMBERS, 


Dostie, Gerard L., Sr. Engrg. Designer 

Elliott, Roger D., Des. Specialist 

Farmer, George H., Sr. Engr., Aerodyn. 

Fink, Frank W., V-P & Ch. Engr 

Forbush, Jay Marvin, Aerodyn. Engr 

Fuhrman, Robert A., Ch., Tech. Sect., Engrg. 
Div 

Girard, Peter F., Ch. Engrg., Test Pilot 

Hall, Stephen, Sr. Aerodyn. Engr. 

Herald, John M., Jr., Plans & Programs 

Hinz, Earl R., Unit Ch., Syst. & Controls 

Immenschuh, William T., Ch., Test Op 

Irwin, Harry Joseph, Jr., Des. Engr. 

Jones, David John, Jr., Assoc. Aerodyn. Engr 

Kemmer, Paul H., Exec. Advisor to V-P— 
Engrg. & Military Relations 

Kerns, James C., Sr. Personnel Engr. 

Landgraf, Fred, Proj. Engr. 

Levi, Oscar A., Lead Fit. Test Engr 

Marlin, Don L., Sr. Struc. Engr. 

Mitchell, Bruce, Ch. of Struc 

Moses, Jason J., Asst. to Ch., Tech. Sect 

Parks, William C., Aerodyn. Engr 

Price, Hilliard S., Aerodynamics Engr 

Rasey, John Allen, Dynamics Engr 

Roberts, Edward E., Schedules Engr 

Row, Perry V., Gr. Fit. Test Engr 

Rozelle, Harold L., Tech. Sect. Gr. Engr 

Ryan, Jerome D., Des. Sect. Components Engr 

Ryan, T. Claude, Pres 

Schult, Wilhelm F., Aerodynamicist 

Schwab, George H., Asst. Mgr., Methods Engrg 

Schwanhausser, Robert R., Proj. Engr 

Scott, John F., Gr. Engr., DC-8 PP 

Slanker, Earl J., Devel. Planning Engr., Msl 

Sly, Edward D., Supvr., Drone Flt. Test 

*Smith, Bruce, V-P—Engrg 

Springer, Robert E., Asst., Acft. Syst., Military 
Relations 

litus, Richard R., Aerodyn. Engr 

runstall, Reginald V., Sr. Fit. Test Engr 

ruttle, Donald T., Proj. Engr. 

Weideman, Walter H., Jr., Aerodyn. Engr 

Wieveg, Raymond Eugene, Res. Lab. Analyst 

Yoder, Richard, Liaison Engr 


Saab Aircraft Company 


Bergstrém, Bror Einar, Aerodynamicist 

Brising, Lars H., V-P—Engrg 

Kintzel, Klas O., Syst. Engr 

Lakomaa, Arne A. G., Proj. Engr. 

Linnaluoto, Veikko, Ch. Aerodynamicist 
Léfkvist, Hans Eric, Ch. Engr 

Roos, E. G. Tage, Aero. Res. Scientist 

Schalin, Pehr H. B., Hd., Guided Msl. Devel. Gr. 
Schuh, Herbert, Res. Scientist 

furner, Fred H., Ch. of Stress Ofc. & Struc. Res. 
Wanstrom, Frid, Ch. of Res 


Saben Hart & Partners Ltd. 


Hart, Raymond, Managing Dir 
Saben, Eric William, Tech. Dir 


Sabena Belgian World Airlines 


Auvray, Pierre, Asst. to V-P, Engrg. & Maint. 


Sacramento Junior College 


Parker, Kermit H., Chm. & Instr., Aero. Dept., 
Tech. Inst. of Aero 


Safe Flight Instrument 
Corporation 


Friedman, Ralph, V-P 
Greene, Leonard M., Pres 


St. Louis University 


Albertini, John A., Grad. Stud., Math. Dept 


Salen & Wicander AB 


Axell, O. Goran, Pres 


San Bernardino Valley College 


Hunnex, Milton D., Instr. in Philosophy 


San Diego State College 


Morgan, Charles, Assoc. Prof. of Engrg 


Messrs. Sandberg 


Stevens, Herbert Lawrence, Sr. Engr 


Sandberg-Serrell Corporation 
Carpenter, Herman Jerry, Sr. Engr 

Cockel, Lowell C., Proj. Engr 

Houser, Bradford C., Proj. Engr. 

Kenney, James T., Pres 

Morgan, Donald W., Engrg. Dir 

*Serrell, Peter V. H., V-P & Cons. Engr 


Sanders Associates, Inc. 


Henderson, Richard Proj. Engr 


Sanders Aviation Company 


Sanders, Robert, Partner 


Sanderson & Porter 
Cole, Robert A., Proj. Engr 
Robinson, S. T 


Ross, David H., Engr 
Taylor, Philip B., Partner 


Sandia Corporation 

Blottner, Frederick G., Staff Mbr 

Breeden, J. S., Staff Mbr 

Bruce, Douglas M., Div. Supvr., Struc. Analysis 
Curry, Warren H., Supvr., Engrg. Aerodyn. Div. 
Foster, Alfred D., Aero. Engr 

Keeler, William A., Staff Engr 

McAlees, Samuel, Jr., Staff Mbr., Exp. Aerodyn, 
Pope, Alan, Hd., Aerodyn. Dept. 

Reed, James F., Aerodynamicist 

Tate, Roger E., Staff Mbr 

Vaughn, Harold R., Aerodynamicist 

Wente, Hermann A., Staff Mbr 


Roy S. Sanford & Company 


Eames, J. Owen, Partner & Proj. Engr 


Santa Anita Engineering 
Company 


Bonham, L. D., V-P-—-Engrg 


Santa Barbara Research Center 


Kuhn, Jackson G., Hd., Mech. Devel 


Saunders-Roe, Ltd. 
Gouge, Sir Arthur, Vice-Chm. & Ch. Exee 


Maidment, Clifford Tom, Sr. Aerodynamicist 
Rosenthal, L. W., Co-ordinating Engr. 


Scandinavian Airlines System, 
Inc. 


Romander, Ake Gustav, Ch. Engr 
Romberg, Lars-Georg, Tech. Asst. to Pres 
R. Schasseur, Inc. 


Glowe, Albert, V-P 


Schrillo Aeronautical Tool 
Engineering Company 


*Schrillo, E. J., Partner 


Schweizer Aircraft Corporation 
Schweizer, Ernest, Pres. & Ch. Engr 
Schweizer, Paul A., V-P & Gen. Mgr 

Smith, Kenneth F., Proj. Engr 


Scientific Business Programs, Inc. 


Israel, Marion S., Pres 


Scott Aviation Corporation 


Benzel, Howard A., V-P & Gen. Mgr 
Miller, Arthur E., Ch. Engr 
Scott, Earle M., Pres 
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Security Parachute Company 


faggi, John J., Pres. 


Seely Instrument Company, Inc. 


Patterson, Albert M., Pres. 


Service Tool & Engineering 
Company 


Penn, James P., Sales Engr. 


Servomechanisms (Canada) Ltd. 


Hartley, Croydon H., Pres. 


Servomechanisms, Inc. 


Carp, James, Sr. Proj. Engr., Western Div. 

Gitlin, Robert M., Ch. Mech. Proj. Engr. 

Halaby, Najeeb E., V-P—Corp. Devel. 

Hansen, Harold S 

Hartley, Croydon H., Foreign Activities Dir 

*Kees, Joseph M., Mgr., Customer Services 

Knapp, George P., Ch. Engr 

Larsen, Harold R., V-P & Gen. Mgr., Compo- 
nents Gr 

Lohneiss, William H., Syst. Engr 

Walter, Maurice A., Sr. Proj. Engr. 


Sesco Manufacturing, Inc. 


Slaymaker, Samuel E., Pres 


Shand & Jurs Company 


Wizansky, Dan, Res. Engr., Asst. to Chief of 
R&D 


Shaw Metal Products 
Corporation 


Shaw, Francis, Pres 


Shell Development Company 


Cattaneo, Alfred G., Hd., Fuels & Eng. Lubri 
cants Dept 
Gershinowitz, Harold, Pres 


Shell Oil Company 


Adamson, Robert M., Mgr., Aviation Dept., 
Jest Coast 

Bransford, Carroll K., Sr. Engr. Prod. Application 
Dept 

Culbertson, Albert B., Mgr., Prod. Application 
Dept 

Doolittle, James H., V-P 

Freeman, Julien W., Hd. Ofc. Rep., Aviation 
Dept 

Hamon, A. J. M., Aviation Mgr., N.Y. Div 

Harris, Darrol N., Spl. Engr 

*Harris, Joseph S., Mgr., Aviation Dept 

Harvey, Hugh, Supvr., Aviation Dept 

Little, Willard S., Jr., Supvr., Tech. Sect. 
Aviation Dept 

Rohde, Ernst Mues, Asst. Aviation Mgr., Los 
Angeles 

Stewart, Fred M., Aviation Dept. Mgr. Los 
Angeles Div. 

Watson, Frederic R., Sr. Engr., Prod. Application 
Dept 


Shelly Associates, Inc. 


Lilligren, Robert W., V-P-——Engrg 
Voigt, Richard A., Des. Engr. 


Sheridan-Gray, Inc. 


Gray, Landon R., V-P & Gen. Mgr. 


Shin Meiwa Industry Company, 
Ltd. 


Kikuhara, Shizuo, Ch. Designer, Acft. Div. 
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Shin-Mitsubishi J.K.K. 


Weitner, Walter L., AFPR, Nagoya Acft. Works 


Short Brothers & Harland, Ltd. 


Conway, Hugh Graham, Dir. & Ch. Engr 
Hughes, Cyril Gwynne, Sr. Aerodynamicist, 
Perf 


The Sierracin Corporation 


Wiser, George L., Ch. Engr. 


Simmonds Aerocessories, Inc. 


*Enyart, William R., Pres. & Gen. Mgr 


Sinclair Refining Company 


Bixler, Donald S., Mgr., Aviation Sales 


Skydyne, Inc. 


Mautner, Steven E., Ch. Engr. & V-P 
Weill, Melville K., Pres 


Slocum Publishing Company 


Benedict, John T., Engrg. Editor 


A. O. Smith Corporation 


Barnes, Hubert D., Mgr., Def. Prod. 
Moskovics, Fredrick E., Ind. Cons. 
Vickerman, Harold E., Proj. Engr., Aero. Div 


L. B. Smith Aircraft Corporation 


Rivera, Armando, A/E Mechanic 


Nathaniel Smith Garden Supplies 


Smith, Nathaniel 


Smith, Winters, Mabuchi, Inc. 


Mabuchi, Kenneth Kent, Exec. V-P—Engrg 


Smiths Aircraft Instruments Ltd. 


Moss, Eric Beecroft, Tech. Dir. 


Snap-Tite, Inc. 


Hagger, George F., Ch. Engr. 


Snow Aeronautical Company 


Snow, Leland, Owner 


Societe Avialex 


Richez, Pierre, Directeur Commercial 


Societe de Modernisation 
Industrielle 


Beauvais, Robert, Mgr. 


Society of Automotive Engineers 


Stoner, M. LeRoy, Mgr., Aero. Dept. 
Warner, John A. C., Secy. & Gen Mer. 


Socony Mobil Oil Company, Inc. 


Heath, D. P. 

Miller, Edwin F. 

*Mount, Wilbur S., Mgr., Aviation Dept. 
Smith, Allen E., Ch. Engr. Aviation Dept. 
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Solar Aircraft Company 


Black, Alexander, V-P—Sales 

Clark, Gene W., SW Dist. Mer., Dallas 

Dawson, Paul Louis, Hd., Mech. Sect., Engrg 
Analysis Dept 

Grey, Ralph E., Exp. Engr 

Heath, William C., Proj. Mer 

Klauber, Philip M., Ch. Admin. Engr. 

*Kunzel, Herbert, Pres 

Price, Edmund T., Director 


Schnaubelt, Norbert C., Supvr., Contract Svc., 


Des Moines 
Stone, Grant B., Sr. Sales Engr. 
Woodward, James R., Res. Physicist 
Wosika, Leon Rice, Ch., Prelim. Design 


Southeast Airlines, Inc. 


Graham, William G., Ch. Pilot 


Southern Airways, Inc. 


Hulse, Frank W., Pres 


Southern Bell Telephone & 
Telegraph Company 


Stockstill, Charles J., Jr. Engr 


Southwest Products Company 


*Hackman, K. V., Pres 


Southwest Research Institute 


Abramson, H. Norman, Mer., Engrg. Analysis 
Epperson, Thomas B., Megr., Aeroelasticity 
Goland, Martin, V-P 

Hundere, Al, Chm., Aviation Dept 

Moffitt, John V., Proj. Engr., Ord. Lab. Sect 


Southwestern Industries, Inc. 


Jenks, Frederick P., Pres 


Spartan Air Services, Ltd. 


Law, W., Asst. Mgr., Res. & Engrg. Div 


R. Dixon Speas Associates 


Casey, John J., Jr., Cons. Engr 
*Speas, R. Dixon, Aviation Cons 


Specialties, Inc. 


Fieldgate, Ivan Oscar, Asst. Dir. of Res 
Fornoff, Heinz, V-P —Engrg 
McClellan, Stephen A., Pres 

Solarz, Sanford, Publications Mgr 
Thomas, Edward U., Elec. Engr 


Sperry Products, Inc. 


Lea, Robert B., Dir. & Cons 


Sperry Rand Corporation 


Vickers, Harry F., Pres. & Ch. Exec. Officer 


Ford Instrument Company 


Coulson, Armand L., V-P —Sales 
Goldman, Bernard, Liaison Engr 
Unold, Rodney W., Proj. Supvr 
VanGelder, C. A., Liaison Engr. 


Sperry Gyroscope Company 


Anderson, E. N., Engr., Hustler Prod. Engrg 
Dept 

Andrews, Albert M., Engr 

Beers, Max I., Dir.-Drone & Msl. Engrg 

Berler, Irving, Engrg. Sect. Hd., Spl. Proj 

Bostwick, H. C., Mgr., Aero. Equip. Div 

Brannin, Richard S., Dir. of Res., Aero. Equip 


Div. 

Brooks, William N., Jr., Engrg. Sect. Hd., Com 
pass Syst. 

Brown, Gerald D., Hd., Fit. Res. Dept 

Burdick, Clinton D., Engrg. Sect. Hd. 

Carter, Leslie F., Spl. Devel. Engr. 

Carver, Leon, Sr. Proj. Engr., Msl. Div. 

Clement, Warren F., Sr. Engr., Advanced Devel 
Aero. Equip. Div. 
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Conace, Frank, Sales Mgr., Aero. Equip. Div 

Deutsch, Richard A., Engr. 

Falkenstrum, Edward, Field Engrg. Supv 

Fleisig, Ross, Engrg. Sect. Hd., Msl. Guidance 

Foster, Jack E., Test Pilot 

Fourney, David R., Sales Engr. 

Fox, Jack L., Assoc. Engr. 

Fragola, Caesar F., Dept. Hd., Instr. Sys 

Freymuller, Frederick R., Sales Rep. 

Frische, Carl A., Exec. V-P 

Ganz, Leonard S., Engr 

Gasper, J. J., Asst. Dist. Mgr., Northwestern 
Dist. Ofc. 

Geller, Edward S., Engr. 

Gertz, Arthur P., Dept. Hd., Wpn. Syst. Engrg 
Dept 

Gold, Theodore, Sect. Hd., Flight Test & Analysis 

Goldberg, Leon, Assoc. Engr. 

Greer, Ralph T., Asst. Dist. Mgr., Southwest 


Hollister, Harold H., Dayton Area Supvr 

*Holschuh, Carl G., Pres. & Gen. Mgr. 

Jones, Paul, Engr 

Joseph, Franklin H., Policy & Planning Supvr 

Kaufman, Lawrence, Engrg. Sect. Hd 

Keller, Charles L., Engr 

Kellogg, Spencer, Asst. Ch. Engr., AED 

Kimmey, J. W., Sales Svc. Supt. 

Kleinman, Joseph M., Tech. Writing Supvr 

Koeppel, Samuel S., Publications Engr., Aero 
Equip. Div. 

Lange, Donald E., Sect. Hd., Fit. Op 

Lawrence, William L., Field Engr 

Lincoln, David C., Engrg. Dept. Hd 

Lober, George W., Sales Megr., Microwave 
Electronics Div 

Mandel, Merven W., Res. Engr. 

Matava, Stephen J., Sr. Engr. 

McAtee, William C., Rep., Navigation Syst 

Meisel, Robert M., Engr., Digital Syst 

Neff, LeRoy W., Asst. Field Engrg. Supvr 
Seattle 

Oestreich, Charles E., Engr 

Oliver, Henry, Engr. 

Osder, Stephen S., Engrg. Sect. Hd 

Pantason, Paul, Engr. 

Peress, Kenneth E., Engr 

Peters, W. H., Engr 

Petersen, Norman V., Res. Engr., Sunnyvale 
Devel. Ctr 

Potter, Edwin F., Jr., Fit. Test Engr. 

Rouzee, George M., Sales Mgr., Air Armament 
Div. 

Sauer, Robert C., Sr. Engr., Instr. Syst. Dept 

Schlee, Frank, Asst. Engr 

Schleich, Grant W., Sales Rep 

Scolaro, Dominick R., Prod. Methods Engr 

Seels, Henry F., Supt., Aero. Field Sve. Engrg 

Shannon, George M., Jr., Assoc. Engr 

Shapiro, Henry, Sr. Syst. Engr 

Sheehan, William F., Engrg. Sect. Hd., NAMTC, 
Pt. Mugu 

Sheffield, W. B., Engrg Dept. Hd. 

Spiegler, Stuart D., Engr 

Staros, Basil, Engrg. Sect. Hd., Syst. Analysis 

Steuer, Richard G., Sr. Engr., Fighter Fit 
Controls Dept 

Story, Philip C., Engrg. Sect. Hd 

Strihafka, Louis F., Engrg. Sect. Hd 

Swisher, Leon N., Northwestern Dist. Mgr 

Treffeisen, Donal R., Sr. Engr., Res. & Advanced 
Devel 

Vaccaro, Robert J., Res. Engr. 

Warren, Henry W., Rep., Marketing Res. Dept 

Webel, Lewis, Sales Engr., El Segundo, Calif 

Weckel, Arthur R., V-P 

Westerback, Ivar S., Sr. Engr. 

Wheeler, James W., Dir. Instr. Engrg., Aero 
Equip. Div 

Whittle, Donald A., Field Svc. Engr 

Wiener, Bernard, Fit. Test Engr. 

Wies, George A., Sales Rep., Aero. Equip. Div 

Wills, Bruce P., Field Svc. Engr 

Winter, Norman L., Gen. Sales Mgr. 

Wright, Gerald B., Sales Mgr., Hustler 

Zove, Philip, Engr 

Zupanick, Joseph E., Engrg. Sect. Hd 


Sperry Gyroscope Company of 
Canada, Ltd. 


King, B. Wensley, Managing Dir 


Sperry Phoenix Company 

Pine, Cecil C., Engrg. Facilities Supvr 

Roe, Robert B., Plant Mgr. 

Sperry Utah Engineering Laboratory 
Evans, George Dorsey, Engrg. Sect. Hd 
Hylton, J. Carl, Engr. 

Mayers, Jean, Sr. Engr., Dept. of Aero. Engrg 
Randell, O. B., Engrg. Dept. Hd. 

Wright Machinery Company 


Esval, Orland E., V-P & Ch. Engr 


Spiral-Glas Pipe Company 


de Ganahl, Carl, Owner 
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Square D Company 


Magin, F. W., Chm. of Bd. 


Stainless Steel Products, Inc. 


Brant, Donald A., Test Engr 


Stalker Development Company 


Clarke, D. J., Ch. Engr. 
Stalker, Edward A., Pres. & Gen. Mgr. 


Standard Oil Company of 
California 


*Bradley, Richard F., Mgr., Aviation Div 
Wimberly, Donald C., Asst. Mgr., Aviation Div 


Standard Oil Company (Indiana) 


*Barnard, Daniel P., IV, Res. Coordinator 


Standard-Thomson Corporation 


*Aldrin, Col. Edwin E., Eastern Mgr 


Stanford Research Institute 


Benedict, Donald L., Dir., Physical Sciences Res. 

Bridgeman, Harry M., Mgr., Economics Res 

Ellis, Allen R., Lab. Mgr 

Hayes, George T., Asst. Dir., Physical Sciences 
Div 

Hutchison, Dale H., Asst. to Dir., Physical 
Sciences Div. 

Kriebel, Anthony R., Mech. Engr 

Low, Lawrence J., Sr. Res. Engr 

Noon, Alonzo William, Sr. Mech. Engr 


Stanford University 


Bershader, Daniel, Assoc. Prof. of Aerodyn 

Der, James J., Grad. Stud., Aero. Engrg 

Eustis, Robert H., Assoc. Prof. of Mech. Engrg 

Fliigge-Lotz, Irmgard, Lecturer in Engrg. Mech 

Goodier, James N., Prof. of Engrg. Mech 

Gugeler, Robert C., Grad. Stud 

Hoff, Nicholas J., Hd., Div. of Aero. Engrg 

McCuen, Peter Allen, Mech. Engrg. Stud 

Nanevicz, Stanley J., Grad. Stud 

Niles, Alfred S., Prof. of Aero. Engrg 

Reid, Elliott G., Prof. of Aerodyn. Guggenheim 
Aero. Lab 

Robinson, Eugene Edwards, Grad. Stud. 

Vincenti, Walter G., Prof. of Aero. Engrg 


Stanley Aviation Corporation 


Arnold, Alison M., Proj. Engr 

Frost, Richard H., V-P 

Kuehnegger, Walter, Stress Engr 

Price, R. Allen, V-P—Sales & Sve 

Semler, D. G., Ch. Engr., Acft. Components 
*Stanley, Robert M., Pres 


Stanpat Company 


Maas, Stanley P. E., Ch. Engr. & Pres. 


State College of Washington 


Barlow, Howard W., Dir., Inst. of Tech 


Staten Island Community 
College 


Fitzpatrick, James L. G., Prof. & Hd., Dept. of 
Mech. Tech 


Statham Laboratories, Inc. 


DiGiovanni, Mario, Ch. Engr. 
Rosa, Gilbert N., Dir., Spl. Proj. 
Statham, Louis D., Pres. 


The Steel Improvement & Forge 
Company 
McGinty, Douglas, Asst. to Pres. 


Smith, Charles H., Jr., Pres. 
Zimmerman, H. Arthur, V-P—Sales 


Stevens Institute of Technology 
Davidson, Kenneth S. M., Dir., Exp. Towing 
ank 

Hugli, Wilfred C., Jr., Dir., Op. Res. Lab. 

Murray, Allan B., Asst. Dir., Exp. Towing Tank 

Odenbrett, Clayton L., Res. Engr., Exp. Towing 
Tank 

Savitsky, Daniel, Exp. Towing Tank 

Williams, Samuel C., Assoc. Engrg. 


Stewart Associates 


Stewart, Francis S., Dir 


Stewart-Warner Corporation 


Rader, Stan T., Sales Engr 


Stoner Manufacturing 
Corporation 


Phillips, William C., Engr 


Stratford Machine Company 


Connelly, J. Fred, Treas 


Strato Engineering Company, 
Inc. 


Craft, Richard D., Stress Engr 
Kaplan, Abraham M_., Pres. & Ch. Engr 
Stratoflex of Canada 


Preston, Thomas G., V-P & Gen. Mer. 


Strother & Associates 


Strother, Ray A., Pres. 


Stroukoff Aircraft Corporation 


Becker, Eric E., Engr., Struc. Dept 

Ferrara, Caesar L., Sr. Engr., Struc., Vibrations 

Frontario, C. A., Q.C. Inspector 

King, Capt. John W., USN (Ret.), Asst. to Pres 
& Exec. Engr. 

Marschner, Walter K., Gr. Engr., Liaison Engrg. 
Dept 

McDauit, John W., Jr., Sr. Tool Planning Engr 

Moszer, Sidney, Stress Engr. 

Rogalski, Stanislaw W., Ch. of Aerodyn. 

Seredinsky, Vladimir, Gr. Engr., Aerodyn. 

Stowe, Lewis J., Asst. Ch. Engr 

*Stroukoff, Michael, Pres. & Ch. Engr. 

Szabo, John R., Jr. Engr. 


Structural Fibers, Inc. 


Randolph, Donald W., Pres 


Structure Specialties 


Brown, Joseph Milroy, Pres. 


Sud Aviation 


LeCarme, Jacques, Test Pilot & Tech. Adviser 


James E. P. Sullivan Company 


Sullivan, James E. P., Pres. & Owner 


Summers Gyroscope Company 


Becker, Charles Z., Regional Mgr., Customer 
Relations Div. 

*Brubaker, John W., Chief Engr. 

Feltman, Charles H., Jr., Ch., Instr. Devel 

Ford, Birchard, Div. Mgr., Res. Dept. 

Light, Edward C., V-P—Mfg. Div 


Sun Oil Company 


Liddell, George J., Tech. Asst. to Mgr. 


Sunbury Daily Item 


Dewart, Lewis 


Sundstrand Machine Tool 
Company 


Sundstrand Aviation Division 
Camlin, John H., Western Dist. Mgr. 


Sadler, Carl L., Gen. Mgr. 
St. John, Harry M., Mgr. of Sales 


Superior Tube Company 


Gabel, S. L., Founder & Mgt. Cons. 


Surface Checking Gage 
Company 


Broadston, James A., Ch. Engr 


Surface Combustion Corporation 


Hill, J. F., Ch. Engr., Acft. Automotive Div. 


Sverdrup & Parcel, Inc. 


Richter, Harold C., Proj. Engr. 
Wenzinger, Carl J., Ch., Aero. Dept 


Swedish Air Service Ltd. 
(Svensk Flygtjanst AB) 


Joste, Sten V., Proj. Mgr. 


Swedish Turbine Factory 
Ljungstrom (Svenska 
Turbinfabriks AB Ljungstrom) 


Schnittger, Jan R., Ch. Engr., Gas Turbine}Dept, 


Swedlow Plastics Company 


Tuttle, Orvil S., Pres., Bonded StructuresjDiv. 


Swiss Federal Institute of 
Technology 


Amstutz, Eduard, Prof 


Swiss Federal Laboratories for 
Testing Materials & Research 


Amstutz, Eduard, Pres 


Swissair (Swiss Air Transport 
Company, Ltd.) 


Baltensweiler, A. O., V-P—Planning & Res 
Schulthess, Heiner P., Tech. Rep. Douglas Acft. 
Co. 


Sylvania Electric Products, Inc. 


Champness, Norman A., Enzr. Sr 

Child, E. R., Engrg. Specialist 

Hahn, Stuart H., Engrg. Specialist, Electronic 
Def. Lab. 

Hosé, Peter M., Advanced Res. Engr., Msl 
Syst. Lab. 

Schlieben, Ernest W., Mgr., Devel. Planning, 
Electronic Syst. Div. 


Syracuse University 


Barzelay, Martin E., Prof. of Aero. Engrg. 
Dosanjh, Darshan S., Assoc. Prof 

Eskinazi, Salamon, Assoc. Prof., Mech. Engrg. 
Torre, Cosimo, Prof. 

Werner, Julius M., Asst. Prof. 
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Systems Laboratories 
Corporation 

Allen, Ralph W., Coordinator, Aero. Syst. 
Arthur, Paul D. 

*Barnes, John L., Pres 

Walker, Kelsey, Jr., Mbr., Prof. Staff 
Talco Engineering Company 


Danyow, Sidney E., Engrg. Rep. 


Tammen & Denison 


DeBrakeleer, Henry J., Sr. Designer 


Task Corporation 

Berg, Carl, Jr., Secy. 

Ward, Elmer F., Pres. 

Taylor Engineering, Inc. 


Taylor, Thomas L., Pres 


Tecfab, Inc. 


Berliner, Henry A., Pres 


Techna Industrial & Engineering 
Company 


Hochfeld, Henry, Cons. Engr. 


Technical Design & Development 
Company, Inc. 


Strong, Clinton S., Pres 


Technical Development Company 


Botstiber, Dietrich W., Pres. 


Technical University of 
Braunschweig 


Schlichting, Hermann, Prof. 


Technical University of Istanbul 


Muftuoglu, O. Saffet, Asst. Prof. 


The Technicon Company 


Isreeli, Jack, Ch. Engr. 


Technische Hochschule Aachen 


Schultz-Grunow, Fritz 


Telecomputing Corporation 


Weaver, John H., V-P & Div. Mgr 


Telephonics Corporation 


Stengel, J. Frank, Jr., Pres 


Temco Aircraft Corporation 


Barnett, Weaver E., Tech. Gr. Engr., Production 
Projects & Engrg. Loft 

Boyd, Donald Stewart, Design 

Clark, William S., Admin. Engr. 

Collis, Martin E., Jr., Ch., Test & Evaluation 

Crane, Richard J., Govt. Sales Rep. 

Dunlap, J. J., Jr., Sr. Des. Engr. 

Erickson, Donald D., Sr. Liaison Engr 

Frank, M. P., III, Engr., Aerodynamicist 

Freeman, William B., Tech. Dir. R&D 

Grisham, Norman D., Gr. Engr. 

Hawkins, W. Kent, Thermodyn. Gr. Ldr. 

Hayes, Roscoe C., Jr., Sr. Engr., Material Review 

Hearn, D. L., Ch. Engr., Greenville Plant 

Hubbard, Joel R., Sr. Des. Engr. 


Jensen, Soren C., Sr. Engr., Aerodynamics 

Johnson, Richard H., Sr. Aerodynamicist 

Jones, Lynn W., Proj. Engr., Guided Msl. Wpn. 
Syst 

Lowe, Harold W., Gr. Engr., Fit. Test 

Marx, Howard F., Ch., Op. Res 

McKinney, Joe R., Fit. Test Engr 

Mueller, Merle C., Ch. Engr., Garland Div 

Murtaugh, Clyde R., Tech. Specialist, Aerodyn. 

Nordyke, S. E., Sr. Engr 

Palley, I. Nevis, V-P—Engrg 

Parker, Paul E., Reliability Control Engr 

Pincha, Elizabeth W., Struc. Engr 

Reynolds, Joe Damon, Sr. Des. Engr 

Ross, William M., Jr., Engr., Aerodynamics 

Sawyer, John M., Gr. Engr., Wing Des 

Schoolfield, Daniel R., Engrg. Test Pilot 

Smith, Miss Nell, Engr 

Spaulding, Gene B., Dir., Engrg 

Spruill, Cecil E., Gr. Engr., Struc. Methods 


The Texas Company 


Kuhn, W. E., Gen. Mgr., Res. & Tech. Dept. 


Thalman Aircraft Corporation 


Nazir, Phill P., Cons. Engr 


Thermix California, Inc. 


Funderburk, James R., Mer 


Thermix Corporation 


Walker, Thomas W., Proj. Engr 


Thieblot Aircraft Company 


Gilbert, George W., Designer 

Hedgpeth, Harry M., Jr., Proj. Mgr. 

Jones, Charles W., Ch. of Mech. Des 

Kindle, Howard, Gr. Des. Engr., Propulsion 
Kirby, James R., V-P-—-Engrg., Wash, D.C 
Matthews, Henry B., Supvr., Prod. Planning 
Ridenour, P. J., Jr., Des. Engr.-Checker 
Soukhanov, Ivan M., Proj. Stress Engr 
Ward, J. Carlton, Jr., Chm 


Thiokol Chemical Corporation 


Blalock, Ralph J., Jr., Asst. Proj. Engr. 
*Ferguson, H. R., V-P & Treas 


Kenneth F. Thomas Company 


Spindell, Philip E., Sales Engr 
Thomas, Kenneth F., Mgr 


Thompson Products, Inc. 


Barish, Benjamin, Sr. Proj. Engr 

Beremand, Donald G., Proj. Engr 

Chapman, Walter R., Megr., Devel. Staff R&D 
New Devices 

Chidlaw, Gen. B. W., USAF (Ret.), V-P & Dir. 

Colwell, A. T., V-P 


Corbett, Marshall J., Sr. Proj. Engr., Accessories 
Div. 

*Crawford, F. C., Pres 

Cummings, Robert L., Sr. Proj. Engr. 


Flower, Frank A., Mgr., Govt. Sales 

Gregory, John Roland, Megr., Acft. Div 
Hall, Robert T., Sales Megr., Accessories Div 
Heller, Jack A., Proj. Engr 

Keresman, Michael A., Jr., Des. Engr 

Koffel, John K., Prod. Engrg. Mgr 

Kresse, Arthur O., Proj. Engr 

McKinnon, R. A., Devel. Engr 

Oppenheimer, Frank | Engrg. Specialist 
Poledna, James J., Draftsman, Hyd. Prod. Div 
Robins, Harold J., Prod. Designer 

Spangler, Selden Booth, Jr., Devel. Engr 
Stanitz, John D., Ch. Engr Acft. Accessories 


Vv. 
Taylor, J. Edward, Mgr., Staff Res., New Devices 
Thomson, Arthur R., Proj. Engr 
Thoren, T. R., Staff Dir. Engrg., R&D 


Wise, James C., Asst. Ch. Engr., Accessories Diy 
Wolansky, John, Proj. Engr 


Thor Power Tool Company 


Glossa, Milton, Liaison Engr. to Ch. Engr. 


Thorp Engineering Company 


Thorp, John W., Owner 
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F. W. Thorp Services 


Thorp, Frank W., Owner 


The Thorson Company 


Lowry, Robert K., Sales Engr. 


A. R. Tiburzi & Associates 


Tiburzi, August R., Pres. 


Tidewater Oil Company 


Frankenfield, C. Walter, Supvr., Automotive 
Sect., Tech. Sve. Dept. 


Tippetts-Abbett-McCarthy 
Stratton, Engineers 


Dodge, Eric D., Transportation Economist 
Prokosch, Walther, Partner, Airport Planning 


Titeflex, Inc. 


Gunsolus, Ann E., Dir. of Engrg. Publications & 
Ch. Admin. Engr 


TKM Electric Corporation 


Boughton, Warren V., West Coast Factory 
Engrg. Rep 


Toolko Engineering Company 


*Libby, E. J., Owner 


Topp Industries, Inc. 


MecLucas, John L., V-P 


Topping, Inc. 


Topping, E. W., Pres 


Tornborg & Lundberg AB 


Eliasson, Anders, Asst. Sales Mgr. 


Toro Manufacturing Corporation 


Benson, Don O., Dir. of Res. 


The Townsend Company 


Alman, Allen E., Sales Engr. 


Trane Company 

peer’ Arthur M. G., Ch. Engr., Cent. Com 

Newton, Earl W., Mech. Engr., Devel. Engrg 

Trans-Canada Air Lines 

Ades, A. E., Asst. Dir. of Engrg 


Baker, Ronald J., Flt. Test. Engr. & Pilot 
Woodruff, Paul I., Flt. Test Engr 


Trans Caribbean Airways, Inc. 


Chalk, O. Roy, Pres 


Transland Company 

Clement, Charles R., Engr., Ag-2 Agric. Acft 
Gomez, Antulio V., Aero. Engr. 

Hartley, Max E., Engr. & Pilot, Ag-2 Proj 
Rininger, Paul R., Engr. 


Transocean Airlines 


Elbaum, Max C., Ch. Engr. 
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Trans-Sonics, Inc. 


Meyer, John R., Asst. Gr. Ldr., Mech. Des. Gr., 
R&D Dept 


Trans World Airlines 


Barr, Louis, Flt. Engr. 

Bertles, Raymond G., Fit. Engr 

Bobzin, Capt. Lyle D 

Buck, R. N., Supvr. of Flying 

Chiu, 5. Tim, Op. Engr 

*Collings, John A., Exec 

Ellinger, Ralph L., Megr., West Coast Aeft 
ingrg 

Evans, J. R., Supvr., Flt. Engr., Western Region 

Hartline, David A., Engr 

Higginbottom, S. L., Dir. of Engrg. 

Lewis, Evan, Capt 

Mrencso, Theodore W., Fit. Engr 

Obertino, James R., Supt. of Flt. Engrs 

Rummel, R. W., V-P—Engrg. 

Smearman, Daniel J., First Officer 

Solomon, Phillip, Fit. Engr. 

Sorensen, Norman L., Fit. Engr. Supvr 

Strohm, Paul R., Asst. Mgr. West Coast Engrg 

Tarbox, William H., Fit. Engr. 

Voris, Franklin D., Capt 

Weisman, Fred T., Power Plant Engr 

Zak, Edwin, Mgr., Acft. Engrg., BAC 


Trecker Aircraft Corporation 


Barry, Earle W., V-P, Export 
Black, Max I., V-P & Gen. Mgr. 
Trinity College 


Taylor, Geoffrey Ingram, Fellow 


Tri-State College 


Hawthorne, Quintin J., Hd., Dept. of Aero. 
Engrg 
Libove, Charles, Assoc. Prof. of Aero. Engrg 


Tri Valley Packing Association 


Linehan, Frank O., Asst. Plant Mer. 


Tru-Scale, Inc. 


Howell, William J., Asst. Dir., Res. & Engrg 
Paul, Lewis A., Pres 


Trustin Manufacturing 
Corporation 


Trustin, Yale F., V-P & Gen. Mgr 


Tube Reducing Corporation 


Williamson, A. J., Pres 


Tubular Micrometer Company 


Clark, Robert C., Ch. Engr 


Turbo Products, Inc. 


*Kaplan, Leo I., Pres 


Turbo Research Corporation 


Morgan, G. Richard, Sr. Engr 
Plue, Ronald L., Aerodynamicist 
Willens, Daniel, Exec. V 


Turn Key Services 


Des Clers, Bertrand, Dir. 


Twin Pine Sales, Inc. 


Veasner, William E., Mgr. 


Ultra-Sonic Deburring Company 


Gillmor, David E., Sales Mgr. 


Union Bag & Paper Corporation 


Parr, John Marion, Engr. 


Union Carbide Corporation 


Electro Metallurgical Company 


*Norwood, S. M., V-P 


Haynes Stellite Company 


Calhoun, Wm. D., Sales Engr. 


Union Carbide Nuclear Company 


Burton, Donald W., Mathematician 


Union of Burma Applied 
Research Institute 


Beck, Niels C., Dir. Gen. 


United Air Lines, Inc. 


Bonnalie, A. F., Dir. of Trng., Flight Op. 

Christenson, C. M., Dir. of Fit. Safety 

Comstock, Kirke W., Aero. Engr 

Eber, Lloyd W., Engr. ‘‘B”’ 

Ernst, Edward A., First Officer 

Falbo, Theodore, Aero. Engr 

Habberley, Alan C., Capt 

Herlihy, J. A.,. V-P—Engrg. & Maint 

Hubbard, Herbert B., Applied Math. Supt., 
Applied Science Div. 

Keil, William C., Aero. Engr 

Kelly, Raymond D., Supt., Tech. Devel. 

Lott, Egbert P., Asst. to V-P—FIt. Op. 

Moulin, Gerald R., Aero. Engr 

Overton, John J., Aero. Engr. ““B” 

*Patterson, W. A., Pres 

Reif, James P., Fit. Engr 

Rice, Edward W., Jr., Engineer ‘‘B”’ 

Stern, John A., Staff Engr., New Acft. 

Titus, Frederic E., Tech. Staff Asst 


United Aircraft Corporation 


Hobbs, Leonard S., Vice Chm. 
*Horner, H. M., Pres 


Canadian Pratt & Whitney Aircraft 
Company, Ltd. 


Drummond, John W. R., V-P 

Guthrie, Richard H., Engrg. Mgr 

Millar, Douglas A. J., Analytical Engr., Turbines 
& Afterburners 

Smith, Elvie L. 

Wallace, Reginald, James, Engr., Heptrs. 


Hamilton Standard Division 


Adams, Earl W., Asst. Proj. Engr. 

Beggs, John C., Design Proj. Engr 

Boyajian, Ara Martin, Sr. Devel. Test Engr 

Burridge, John F., Asst. Sales Mgr 

Civiello, Daniel P., Field Rep 

Dernbach, Anthony F., Ch. Devel. Engr 

Foner, David Newton, Assistant to the Chief, 
Vibration and Mechanical Metallurgy 

Huxley, William P., Sales Mgr 

Jolda, Florian John, Test Engr 

Lawsing, Joseph W., Engr., Devel. Test, Jet Fuel 
Controls 

Loring, Samuel J., Cons. Engr 

Martin, Erle, Gen. Mgr., Hamilton Standard 
Div., & V-P, UAC 

Mayo, Millard G., Designer 

Mosehauer, Edward, Ch. Des. Engr 

Rhines, Thomas B., Ch. Engr 

Rohman, W. Eugene, Mgr 
Services 

Ross, Claudius Allen, Des. Layout Draftsman 

Schory, Carl F., Sve. Mgr 

Shaw, Wilfred H., Ch. Inspector 

Sims, Turner A., Jr., Asst. Gen. Mgr. 

VanAlstyne, Harold L., Des. Supvr 

Wainauski, Harry S., Analytical Engr 

Woodruff, Edward C., Jr., Des. Layout Engr. 


Op. Accounting 


Pratt & Whitney Aircraft Division 


Adam, Albert Warren, Analytical Engr., Tech. & 
Res. Dept 

Allen, John E., Test Engr., Nuclear Eng. Proj. 

Bailey, Winton S., Asst. Proj. Engr. 

Bellew, William T., Jr.. Engrg. Des. Analyst 

Benedict, Mark C., Proj. Des. Engr. 

Bott, Norman, Facilities Engr. 

Brooks, James F., Analytical Engr. 
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Brueger, John M., Analytical Engr. 

Chandler, Milton E., Engrg. Mgr. 

Christie, Arthur R., Wash. Rep. 

Coar, Richard J., Asst. Ch. Engr., Fla. Op. 

Denn, Robert J., Engrg. Test Pilot 

DuLyn, F. W., Ch., Coml. Sales 

Eklund, LaVerne G., Analytical Engr. 

Emory, John M. G., Jr., Exp. Engr. 

Frazier, Robert H., Jr., Install. Engr 

Godown, John E., Exp. Test Engr. 

Gorton, Robert E., Devel. Engr. 

Gosselin, Hubert Anthony, Ch., 
quirements 

Greene, Frank L., Engr. 

Gregory, Donald P., Engr. 

Hannaford, John M., Design Detailer 

Haven, Gilbert P., Engrg. Test Pilot 

Horwath, Albert S., Asst. Wash. Rep 

Kimura, Arata, Supvr., Analytical Sect 

Koblish, Theodore, Test Engr 

Krassowski, Andrew J., Exp. Engr. 

Krout, Elwood L., Design Engr 

Lange, Gilbert R., Exp. Engr. 

Larson, Norman F., Asst. Ch. Install. Engr 

Lavelle, Joseph E., Design Engr. 

sawton, Allen A., Exp. Engr 

Lesser, Henry E., Designer 

MacClain, A. Lewis, Install. Liaison Engr. 

Marshall, Richard L., Analytical Engr 

Montany, Eugene R., Asst. Proj. Engr 

Mooradian, Albert, Gr. Ldr. Des. Sect 

Porter, L. Morgan, Design Proj. Engr 

Pratt, Perry W., Asst. Engrg. Mgr. 

Randall, Duane , Exp. Engr. 

Remmer, Henry J., Asst. Ch., 
Engrg., P&W Acft. Eng. 

Roberts, Frank, Jr., Asst. Proj. Engr 

Robison, Donald E., Supvr., Analytical Gr., 
Fox Proj. Design Sect. 

Rombach, James C., Sr. Des. Engr. 

Sauerwein, Robert, Engr 

Stanbach, Richard L., Analytical Engr 

Strough, Robert I., Proj. Engr. 

Susag, M. Philip, Asst. Proj. Engr. 

Thompson, Robert A., Exp. Engr 

Tillinghast, T. E., Sales Mer. 

Tulino, Joseph N., Sr. Exp. Engr 

Webster, Robert A., Sr. Exp. Engr 


Military Re- 


Western Field 


Research Department 


Arcidiacono, Peter Joseph, Aero. Res. Engr 

Barry, Frank W., Res. Engr 

Belluardo, Raffaele, Supvr., Engrg. Applications 

Carroll, James B., Res. Engr. 

Carta, Franklin O., Res. Engr. 

Chatfield, Charles H., Secy 

Clark, James W., Aerodynamics Res. Engr. 

Cooley, James L., Res. Engr. 

Crown, J. Conrad, Aerodynamicist 

Davis, James G., Supvr., Spl. Assignments 

Demarest, Peter E., Res. Engr 

Edelbaum, Theodore N., Res. Engr. 

Hausmann, George F., Asst. Ch. Res. Engr 

Hilton, John C., Aero. Engr 

Kuhrt, Wesley A., Ch. Res. Engr 

Lee, John G., Dir. of Res. 

Lemnios, Andrew Z., Res. Engr. 

LeShane, Albert A., Jr., Res. Engr. 

Molloy, Richard C., Exec. Engr. 

Pinsley, Edward A., Supvr., Turbomachinery Gr. 

Richardson, David L., Res. Engr. 

Rogers, Charles Edward, Aero. Res. Engr 

Rossettos, N. John, Res. Engr. Theoretical 
Aerodynamics 

Silverman, Bernard B., Engr 

Taylor, Harlan D., Hd., Aerodynamics Sect., 
Res. Dept 

Taylor, William E., Res. Engr. 

Twomey, Edward J., Res. Engr. 

Vergara, Rodolfo D., Aero. Res. Engr 

Wetherbee, Arthur E., Jr., Ch. of Tech. Sve 

White, George K., Analytical Engr. 

Wilson, John C., Res. Engr. 


Sikorsky Aircraft Division 


Bryant, Paul M., Design Supvr.—Power Plant 

Burgess, Robert K., Sr. Fit. Res. Engr 

Carter, Edward S., Jr., Asst. Ch. of Dynamics 

Chesley, George B., Proj. Engr. 

Congoon, Elmer S., Proj. Engr. 

Covell, O. Dexter, Jr., Patent Admin 

Doyle, Ervin F., Fit. Res. Engr 

Echeverria, Charles M., Jr., Proj. Engr 

Eden, Robert J., Stress Analyst 

Eveleth, Edmund L., Asst. Sales Mgr. 

Flynn, Gladys, Design Analytical Engr 

Gagarin, Serge, Admin. Asst. to Gen. Mer 

Gerstenberger, Walter, Ch. of Dynamics 

Gluhareff, Michael E., Engrg. Mgr 

Greeneberg, George S., Fit. Res. Engr 

Gulick, Martin M., Stress Analyst 

Hendel, James N., Asst. Ch. Test Engr 

Hochman, Harvey, Fit. Res. Engr. 

Katzenberger, Edward F., Ch. Devel. Engr., Gen. 
Design 

Kee, Robert M., Devel. Engr., Blades 

Kelly, Robert Clarke, Fit. Res. Engr. 

Kohler, Kenneth H., Stress Engr. 

Kuzma, Robert L., Fit. Res. Engr. 

Lightfoot, Ralph B., Ch., Fit. Res. 

Lynn, F. Dean, Field Svc. Rep. 

Mahern, James F., Sr. Struc. Engr. 

Matthies, Franklyn B., Weights Engr. 

Michel, Philip L., Ch. of Res 

Miklus, William D., Struc. Design Analyst 

Rosa, Vincent J., Sr. Dynamics Engr 

Sabo, Joseph, Fit. Res. Engr. 
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Schneiter, Leslie E., Asst. Ch., Aerodyn 

Sikorsky, Igor A., Ch. Aerodynamicist 

Sikorsky, Igor I., Cons. Engr 

Starzyk, Michael L., Ch. of Specifications & 
Standards 

Studwell, Robert E., Fit. Res. Engr. 

Theodore, Michael J., Asst. Proj. Engr 

Tolomeo, Albert J., Des. Supvr., Hyd—Fit 
Controls-Armament 

United Aircraft Export Corporation 

Benneck, Conbert Hans, Sales Rep. 

Jacob, John B., Tech. Advisor 

United Aircraft Service Corporation 

Brown, James D., Field Install. Engr. 

Craig, John, Jr., Ch., Field Engrg., P&W Engines 

Hannah, H. William, Sve. Engr., Acft. Equip 

Moores, Richard C., Ch., Eastern Field Engrg 

Robinson, James D., Jr., Field Engr. 

Robinson, Joseph I., Field Install. Engr. 

Speer, Edmund M.., Airlines Engr. 

Watson, Alexander M., Field Install. Engr 


United Aircraft Products, Inc. 
Carroll, Frank E., Ch. Engr., 
Morris, Brig. Gen. Joseph T., USAF (Ret.), V-P 


United Atomic 


Gottlieb, Theodore D., Ch. Des. Engr 


United Consultants Company 


Gigante, Joseph, Pres. 


United States Aviation 
Underwriters, Inc. 
Beers, Henry N., V-P 


*Chambers, Reed M., Chm. of the Bd 
Van Hoven, Woodrow J., V-P 


United States Bearing 
Corporation 


Bauer, Vernon F., Struc. Loads Engr 


Brandt, Roy P., Stress Engr. 


United States Engineering 
Company, Inc. 


Fabian, George, Engr. 


United States Propellers, Inc. 


Schwarzenbach, J. C., Pres. 


United States Rubber Company 


*Sundberg, Carl, Mgr., Fuel Cell Dept. 
United States Steel Corporation 


American Steel & Wire Division 

Meyers, Charles W., Dir., Prod. Planning & 
Devel. 

*Powders, Howard F., Aviation Rep. 

Consolidated Western Steel Division 


Fenninger, C. R., Sr. Contracting Engr. 
Johnson, Morris E., Sr. Contracting Engr 
Ritchey, Randolph, Mgr., Acft. & Msl. Div. 


United World Federalists, Inc., 


MeVitty, E. W., Assistant to the President 


Universal Cyclops Steel 
Corporation 


Oviatt, S. Allen, Mgr., Spl. Prod. Sales & Exec 
Engr. 
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Universal Match Corporation 


Blake, T. Gaynor, Asst. Dir., R&D Labs 


Universal Moulded Products 
Corporation 


Nebesar, Robert J., V-P & Ch. Engr 


University of Alabama 


Bryan, Colgan H., Hd., Dept. of Aero. Engrg 

Gibelmen, Michael A., Res. Asst 

Hollub, Raymond M Instr., Dept. of Aero 
Engrg 


Rey, William Kenneth Assoc. Prof., Aero. 


Engrg 


University of Bridgeport 


Berggren, Willard P., Dean, College of Engrg. 


University of Bristol 


Collar, Arthur Roderick, Prof. of Aero. Engrg 


University of Buffalo 


Furnas, Clifford C., Chancellor 


University of Cairo 


Ibrahim, Shukry Kamel, Asst. Prof., Faculty of 
Engrg 


University of California 


Berkeley, Calif. 


Chan, Hugh, Grad. Stud 

Eerkens, Jozef Willem, Res. Engr 

Laderman, Arnold, Grad. Stud 

Laitone, E. V., Prof. of Mech. Engrg 

Levenson, Leonard L., Res. Engr., Inst. of Engrg, 


es 
O'Brien, Morrough P., Dean, College of Engrg 
Talbot, Lawrence, Asst. Prof., Mech. Engrg 


Los Angeles, Calif. 


Boehnlein, Charles 1 Assoc. Prof. of Engrg., 
Dept. of Engrg 

Charwat, Andrew F., Asst. Prof 

English, J. Morley, Assoc. Prof 

Heselton, Cdr. Leslie R Jr.. USN, Naval 
Aviator & Res. Physicist, Rad. Lab 

Hurty, Walter C., Prof. of Engrg 

Kaplan, Joseph, Prof. of Physics 

Knuth, Eldon L., Assoc. Res. Engr 

Lin, T. H., Prof. of Engrg 

Miles, John W., Prof. of Engrg 

Needham, Robert A., Assoc. Prof. of Engrg 

Tribus, Myron, Assoc. Prof 


Richmond, Calif. 


Horning, Don O., Res. Engr 


University of Cambridge 
Hawthorne, William R., Prof. of Applied Thermo- 


dyn. 
Mair, William Austyn, Prof. of Aero. Engrg 


University of Chicago 


Byers, Horace R Prof. & Chm., Dept. of 
Meteorology 

Marshall, Francis J., Gr. Ldr., Syst. Res 

Reid, William H., Natl. Science Foundation 
Fellow 


University of Cincinnati 


Elnan, Odin, Asst. Prof., Aero. Engrg 
Murray, Roy H., Assoc. Prof. of Aero. Engrg 


University of Colorado 


Arnberg, Benjamin Thomas, Assoc. Prof 

Durham, Franklin P., Prof. & Hd., Dept. of Aero 
Engrg. 

Erb, Lee H., Grad. Stud 
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Gilmore, Arthur W., Asst. Prof., Aero. Eng 
Dept 

Swope, William A., Instr., Engrg. Dwg. & Mach 
Des 

Waddell, Claude E., Asst. Prof., Aero. Engr, 
Dept 

Weibel, E. Edwin, Prof. of Mech. Engrg 

Wood, Karl Dawson, Prof., Aero. Engrg. 


University of Detroit 


Tan, Hao Sung, Prof. of Aero. Engrg 


University of Florida 


Hoover, John W., Interim Hd. Prof. of Aero 
Engrg 

Miller, Wm. H., Assoc. Prof. Dept. of Aero 
Engrg 

Williams, David T., Prof. of Aero. Engrg 


University of Freiburg , 


Gértler, Henry, Prof. Dir. of Math’. Inst 


University of Genoa 


Valdenazzi, Luigi G., Professor of Marine Engrg 
& Cons. Engr. 


University of Hartford 


Hemond, Conrad J., Jr., Chm., Dept. of Engrg 
Science, & Prof. of Mech. Engrg. & Acoustics 
Hillyer College 


University of Illinois 


Brush, Don O., Instr. 

Bryan, Leslie A., Dir., Inst. of Aviation 

Coan, John M.., Jr., Prof. of Aero. Engrg. 

Hilton, Harry H., Assoc. Prof., Aero. Engrg 

Martikan, Fred Owen, Grad, Stud., Aero. Engrg 

McCloy, Robert W., Prof., Aero. Engrg. Dept. 

Miller, Robert E., Instr 

Newmark, Nathan M., Hd., Dept. of Civil 
Engrg 

Ormsbee, Allen I., Assoc. Prof. of Aero. Engrg. 

Robertson, James M., Prof. of Theoretical & 
Applied Mech 

Saarlas, Maido 

Snyder, F. Samuel, Teaching Asst., Aero. Engrg 
Dept 

Stannard, Edward A., Instr. 

Stillwell, Henry Sheldon, Prof. & Hd., Aero 
Engrg. Dept 

Xerikos, James, Instr., Dept. of Aero. Engrg 


University of Kansas 


Andes, Ammon 5S., Prof. & Chm., Aero. Engrg 
Dept 

Levin, Alan David, Grad. Stud 

Parks, Edwin K., Assoc. Prof., Aero. Engrg 


University of Kentucky 


Lange, Karl O., Assoc. Dir., Engrg. Exp. Sta 


University of Liege 


Fraeys de Veubeke, B. M., Prof. of Aero. Engrg 


University of London 


Young, Alec David, Professor & Hd., Dept. of 
Aero. Engrg., Queen Mary College 


University of Manchester 


Johannesen, Niels Holm, Sr. Lecturer 
Zienkiewicz, Henryk K., Lecturer, Dept. of 
Mechanics of Fluids 


University of Maryland 


Bowers, Allen A., Proj. Engr., Wind Tunnel Op 
Dept 

Burgers, Johannes M., Res. Prof 

Corning, Gerald, Prof 

Gross, Donald S., Dir. of Wind Tunnel 

Hama, Francis R., Assoc. Res. Prof. Inst. for 
Fluid Dynamics & Applied Math. 

Kork, Jyri, Res. Asst., Upper Atmosphere Res 

Pai, Shih-I, Res. Prof., Inst. for Fluid Dynamics & 
Applied Math 
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Rivello, Robert M., Assoc. Prof. of Aero Engrg. 

Sherwood, A. Wiley, Prof. of Aerodynamics 

Weske, John R., Visiting Res. Prof. 

Yang, Hsun-Tiao, Res. Assoc 

Younger, John E., Prof. & Chm., Mech. Engrg 
Dept. 


University of Miami 


Gill, John Dallas, Assoc. Prof. of Mech. Engrg. 
Low, Emmet F., Jr., Asst. Prof., Dept. of Math. 


University of Michigan 


Adamson, Thomas C., Jr., Asst. Prof. of Aero 
Engrg 

Barlow, Robert Coryell, Grad. Stud., Aero. 
Engrg 

Broadwell, James E., Assoc. Prof. of Aero. Engrg 

Brower, Elayne M., Asst. in Res. Engrg. Res 
Inst. 

Buning, Harm, Asst. Prof. Aero. Engrg. 

Deitrick, Ralph E., Res. Asst 

Eisley, Joe G., Asst. Prof. 

Folsom, Richard Gilman, Dir. Engrg. Res. Inst. 

Isakson, Gabriel, Assoc. Prof., Dept. of Aero 
Engrg 

Kahlke, Charles E., Jr., Stud 

Kuethe, Arnold M., Felix Pawlowski Prof. of 
Aerodyn 

Lemm, Rollin G., Grad. Res. Asst., Engrg. Res. 
Inst. 

Lesher, Edgar J., Assoc. Prof., Aero. Engrg 

Liepman, H. Peter, Assoc. Prof., Aero. Engrg 

Morrison, Richard Boyd, Assoc. Prof., Dept. of 
Aero. Engrg 

Nelson, Wilbur C., Prof. & Chm., Dept. of Aero. 
Engrg. 

Nicholls, J. A., Inst., Dept. of Aero. Engrg. 

Nicolaysen, Emil, Res. Asst., Fission Prod. Lab. 

Nyenhuis, Roger J., Res. Asst 

Peery, David J., Prof. of Aero. Engrg. 

Raman, K. R., Grad. Res. Asst 

Schetzer, J. D., Prof. of Aero. Engrg. 

Sherman, Pauline M., Assoc. Res. Engr., Acft. 
Propulsion Lab 

Siegel, Keeve M., Hd., Radiation Lab 

Webb, Philip E., Res. Asst., Engrg. Res. Inst 

Wilcox, Donald E., Res. Asst., Aircraft Propulsion 
Lab. 

Wooldridge, Charles Edward, Grad. Stud. 

Yates, Edward Axel, Asst. Prof., Engrg. Mech. 
Dept. 


University of Minnesota 


Akerman, John D., Hd. of Dept. of Aero. Engrg., 
Dir. of Rosemount Aero. Labs 

Baldes, Edward J., M.D., Prof. of Biophysics, 
Mayo Foundation for Medical Ed. & Res., U 
of Minnesota; Chairman, Section of Biophysics 
and Biophysical Research, Mayo Foundation 

Chang, Chieh Chien, Prof. of Fluid Mechanics, 
Dept. of Aero. Engrg 

DeCoursin, David G., Scientist, Rosemount Aero 
Lab 

Domich, Eugene G., Scientist, Rosemount Aero. 
Lab 

Eckert, Ernst R. G., Prof. of Mech. Engrg. & Dir., 
Heat Transfer Lab 

Fenne, Donald W., Res. Fellow 

Hartnett, James P., Assoc. Prof., Mech. Engrg 

Heinrich, Helmut G., Prof. of Aero. Engrg 

Hermann, Rudolf, Prof., Dept., Aeronautical 
Engineering 

Ibrahim, Shukry Kamel, Visiting Lecturer, Dept 
of Aero. Engrg 

Kaups, Kalle, Grad. Stud 

Leland, Paul M., Admin. Scientist Rosemount 
Aero. Lab., Dept. of Aero. E. 

Melnik, Walter L., Sr. Engr., Rosemount Res 
Labs. 

Moynihan, Frederick A., Princ. Engr., Rosemount 
Aero. Labs. 

Peilen, Ellis, Instr., Aero. Engrg 

Piccard, Jean, Prof. Emeritus, Dept. of Aero 
Engrg 

Thompson, Kenneth O., Sr. Engr., Rosemount 
Anolab 

Voltin, Eugene G., Sr. Engr., Rosemount Aero. 
Lab. 


University of Nagoya 


Uchida, Shigeo, Prof. of Fluid Dynamics, Dept 
of Aero. Engrg. 


University of Notre Dame 


Brown, Frank N. M., Prof. & Hd., Dept. of Aero 
Engrg. 

Cannon, Peter J., Teaching Asst. 

Eikenberry, Robert S., Assoc. Prof. of Aero 
Engr. 

Kobayashi, Francis M., Asst. Prof., Engrg. Mech 


University of Oklahoma 


Comp, L. A., Prof. of Aero. Engrg. 
Ketcham, Bruce V., Assoc. Prof. & Chm., School 
of Aero. Engrg. 


Shoebotham, Thomas B., Grad. Stud 
Smith, Lawrence F., Asst. Prof., School of Aero 
Engrg 


University of Paris 


Brun, Edmond, Prof. 4 la Faculté des Sciences de 
Paris 


University of Pennsylvania 
Lessen, Martin, Prof. of Applied Mech. & Chm., 


Div. Engrg. Mech 
Yeh, Hsuan, Prof. of Mech. Engrg. 


University of Pittsburgh 


Baltakis, Frank P., Asst. Prof. of Aero. Engrg 

Ostrich, Ralph, Psychologist, Research Associate, 
Am. Inst. for Res 

Sonnemann, George Westinghouse Prof. of 
Mech. Engrg 

Yates, Campbell C., Prof., Aero. Engrg 


University of Sheffield 


Bernat, Edwin Plato, Lecturer in Mech. Engrg 


University of Southampton 


Lance, Godfrey Newby, Dir, Computation Lab 


University of Southern California 


Arnell, Walter J., Instr., Engrg. Dept 
Fairchild, Jack E., Lecturer in Aero. Engrg 
Hurt, Hugh Harrison, Jr Lecturer in Aero 


Engrg. & Hd., Engrg. Sect., Aviation Safety 
Div 

Mickey, Frederick E., Re Assoc 

Rogers, Kenneth W., Sr. Test Engr 


Rubinstein, Marvin, Sr. Test Engr. 

Smetana, Frederick O Res. Assoc., Engrg. 
Center 

Stuart, Jay Wm., Jr., Re Assoc., Aero. 

Vernon, James B., Assoc. Prof 

Wainwright, John B., Ch. Test Engr., Engrg. 
Center 

Wallace, Donald A., Staff Engr., Engrg. Ctr 


University of Sydney 


Wittrick, William Henry, Prof. of Aero. Engrg 


University of Texas 


Dalley, Joseph W., Asst. Prof. & Res. Engr 

Edwards, Charles A., Jr tudent, Chem. Engrg 
Major 

Fenter, Felix W., Syst. Devel. Specialist, Defense 
Research Lab 

Hinderer, Byron F., Jr., Stud., Aero. Engrg 

Lindsey, John Lew I Engr. II, Defense 
Research Lab 

Stalmach, Charles Joe, Jr., Res. Engr., Defense 


Thompson, Milton John, Prof. & Chm., Dept. of 


Aero. Engrg A Dir Def. Res. Lab 


University of Tokyo 


Imai, Isao. Prof., Dept. of Physics 
Kondo, Jiro, Asst. Prof 


Institute of Science & Technology 


Kawamura, Ryuma, Prof 
Sato, Hiroshi, Asst. Prof., Aerodyn 


University of Toledo 


Fejer, Andrew A., Chm., Depts. of Aero. & Mech 
Engrg. 


University of Toronto 


Etkin, Bernard, Assoc. Prof. of Aero. Engrg 

Hall, John Gordon, Re Assoc. & Asst. Prof. of 
Aero. Engrg., Inst. of Aerophysics 

Patterson, Gordon Neil, Dir., Inst. of Aerophysics 
Chm., Dept. of Aero. Engrg. & Aerophysics 

Ribner, Herbert S., Assoc. Prof. of Aero. Engrg., 
Inst. of Aerophysics 


University of Tulsa 


Klotz, J. Charles, Prof. & Hd., Aero. Engrg. Dept. 
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University of Utah 


Baker, Ralph D., Prof. of Mech. Engrg 


Johnson, Arlo F., Hd., Dept. of Mech. Engrg 


University of Virginia 


May, James E., Assoc. Prof., Aero. Engrg 


University of Washington 


Eastman, Fred S., Prof., Aero. Engrg 

Ganzer, Victor M., Exec. Officer, Dept. of Ac 
Engrg 

Joppa, Robert Glenn, Supvr., Aero. Lab 

Martin, Harold C., Prof. of Aero. Engrg 

Street, Robert E., Prof. of Aero. Engrg 

Weikel, Raymond C., Assoc. Prof. of Aer 
Engrg 

University of Wichita 

Albright, Penrose S., Hd., Physics Dept 

Cook, Everett L., Instr. Aero. Engrg. 

Razak, Kenneth, Dean, School of Engrg 

Ruptash, John, Prof., Aero. Engrg 

Snyder, Melvin H., Jr., Assoc. Prof. & Hd., Aero 
Engrg. Dept 

Wattson, Robert K., Jr., Ch. Engr., Dept. of 
Engrg. Res. 

University of Wyoming 

Stafford, Alfred B., Prof. Mech. & Aero.7 Engr; 
Mech. Engrg. Dept., Engrg. College 


Utah State University 


Summers, Lowell P., Asst. Prof., Dept. of Aero 


Vacuum Oil Company Pty. 
Limited 


Haig, Frederic William, Aviation Mer.¥ for 
Australia 


Valmet Oy 


Jarvineva, Elias A., Proj. Engr.—Aero. Activitie 


E. M. Vance & Company 
Engineers 


Vance, Edward M., Mech. Engr. 


Van Dusen Engineering Company 


Van Dusen, Charles A., Managing Partner 


B. O. Vannort Engineers, Inc. 


Blount, Sam M., Jr., Mech. Engr. 


Van Zelm Associates, Inc. 


Jackson, Martin A., Proj. Engr. 
Van Zelm, Willem D., Pres. 


Vard, Inc. 


Landry, Archie C., Ch. Engr. 
*Spencer, Frank L., V-P 


Vectron, Inc. 


McEnness, Harold F., Asst. to Pres. 


Vehicle Research Corporation 


Rethorst, Scott, Pres 


Vernon Kilns 


Bothwell, Douglas, V-P & Sales Mgr. 


Vertol Aircraft Corporation 


Asher, Norman John, Ch., Op. Res 
Baskin, Joseph M., Stress Engr. 
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Bell, John F., Asst. Supvr., Sve. Engrg. & Trng. 

*Berlin, Don R., Pres. & Chm. of Bd. 

Caba, Edward R., Assoc. Engr., Dynamics 

Carroll, Don M., Supvr. Engr.—Power Plant 

Crosson, James G., Engr. 

Daggett, Myron L., Jr., Sr. Designer 

Davis, Harold W., Sr. Design Engr. 

Dussaigne, Raymond M., Rep. 

Filicko, John J., Jr., Aerodynamicist 

Frankel, Michael S., Supvg. Engr. 

Gabriel, Albert W., Jr., PP Engr. 

Gill, Mellor A., Patent Admin. 

Gitt, Edward, Proj. Admin. Engr 

Godon, W. Welsh, Staff Engr Power Plant 
Install 

Hansen, W. T 

Hartman, Ernest L., Stress Engineer 

Hassett, Robert J., Proj. Stress Engr. 

Hecht, Marjorie, Engr., Des. 

Klein, Harvey H., Supvg. Engr., Stress 

Klein, Howard L., Sr. Stress Engr. 

Klem, William C., Stress Engr. 

Koellish, Wilfred M., Ch. of Fit. Test 

Lanning, Robert D., Sr. Des. Staff Engr., Power 
Plant 

Loewy, Robert G., Ch. Dynamics Engr. 

Lyles, Charles H., Assoc. Engr. 

Lynahan, Paul W., Asst. Proj. Engr. 

McCormick, Barnes W., Jr., Ch. of Aerodynamics 

Mitchell, Arthur E., Jr., Sr. Sve. Engr. 

Mullen, Thomas H., Asst. Wash. Rep. 

Mulvey, Hugh J., Tech. Asst. to V-P—-Engrg. 

Nickey, William E., Asst. to the Pres. 

Peck, William B., Ch. of Stress R&D 

Pierpoint, Thomas R., Svc. Mgr. 

Richardson, David Allen, Ch. Proj. Engr., 
Prelim. Design 

Roland, George, Assoc. Engr. 

Schaub, Carlton H., Proj. Engr. 

Sloan, Lloyd H., Asst. Ch., Aerodynamicist 

Stepniewski, W. Z., Ch. of R&D 

Stewart, Earle, Staff Engr. 

Thomas, William W., Ch. Draftsman 

Tobey, Harry, Ch. Struc. Engr. 

Tuttle, Ralph M., Ch. Proj. Engr. 

Ward, LeRoy, E., Test Engr. 

Waters, Kenneth T., Controls Gr. Engr 

Watson, Donald R., Sr., Ch. of Weights 

Yntema, Robert T., Sr. Dynamics Engr. 


Vickers, Inc. 


Badenoch, B. W., Gen. Mgr., Aero. Hyd. Div 

Brown, Edward I., Ch. Engr., Torrance Plant 

Burnett, John R., Application Engr., Eng 
Components Gr. 

Gardiner, Duncan B., Dir. of R&D 

*Harrington, F V 

Herman, Kenneth R., Pres. 

Miller, William A., Ir., Sr. Engr., R&D Des 
Dept 

Moncher, Frank L., Dir. of Airborne Engrg 

Yaeger, H. Charles, Jackson Plant Mgr. 


Vickers-Armstrongs (Aircraft) Ltd. 


Clarkson, Christopher, U.S. Re 

Crockett, Geoffrey St. Quintin, tid., Wind Tunnel 
Dept 

Greenwood, Allen H. C., Asst. Gen. Mgr. & Spl 
Dir 

Lattey, J. I., Sr. Mech. Engr., G. W. Dept 

Viemeister Associates, Inc. 


Viemeister, Peter E. 


Vienna University of Technology 


Kirste, Leo, Prof. Light Weight Struc 


Virginia Polytechnic Institute 


Eades, James B., Jr., Asst. Prof., Aero. Engrg 
Truitt, Robert W Prof & Hd., Aero. Engrg 
Dept 


Vitro Corporation of America 


Knox, Thomas B., Asst. Dept. Hd., Lab 
*Martin, Gould B., Dir., Public Rel 
Ward, J. Carlton, Jr., Pres 


William F. Vogel, C.E. 


Vogel, William F 


Vulcan Iron Works, Inc. 


Warrington, Chester H., Chm. Bd. of Dir 


The Waco Aircraft Company 


Brukner, Clayton J., Pres. 


H. A. Wagner Company 
Dubey, a Mech. Devel. Engr. 


Mastrocola, Proj 
Wagner, iemane A., Pres. & Ch. Engr. 


Waldick Engineering Company 


Dickman, Walter H., Mgr. 


The George Washington 
University 


Crafton, Paul A., Assoc. Prof. of Mech. Engrg. 


Washington Technological 
Associates, Inc. 


Kirstein, Myron, Proj. Engr. 


Washington University 

Kippenhan, Charles J., Prof. & Dept. Hd., Mech. 
Engrg. Dept. 

Wayne State University 

Lissner, Herbert R., Prof. & Chm., Engrg. Mech, 
Dept. 

Locke, Arthur A., Prof. & Hd., Dept. of Aero. 
Engrg. 

Zobel, Edward C., Asst. Prof., Dept. of Engrg. 
Mechanics 

The Weatherhead Company 

Breck, Lawrence W., District Sales Mgr 

Howell, Sidney C., Eastern Sales Mgr. 

Pauly, Bruce H., Dir., R&D 


Sulzman, Edmund C., Gen. Sales Megr., Aviation 
& Ord. Div. 


Weber Aircraft Corporation 


Gage, Charles L., Engr. 

Johnson, Harold G., Dir. of Military Sales 
Robinson, George H., Jr., Sales Mgr., Coml. Div. 
Turner, John F., Dir. of Engrg. 


Weems System of Navigation 


Weems, Philip Van Horn, Founder & Partner 


W. C. Wehnes & Company 


Wehnes, Wilferd C., Pres. 


Weizman Institute of Science 


Shelesnyak, M. C., Assoc. 


Wellens Manufacturing 
Corporation 


O’Brien, Robert F., Pres., Mfg., Trailer Prod 


Welling & Woodard 


Woodard, George H., Partner 


Wellman Engineering 


Wellman, Fred, Assoc 


George E. Wells, Inc. 


Marshall, Chas. H., Secy.-Treas 
Wells, Willis L., Pres 


West Coast Airlines, Inc. 


Code, Ernest B., V-P-—Ops 


West Coast Research 
Corporation 


Spivack, Herman M., Tech. Dir 
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West Virginia Pulp & Paper 
Company 


Calehuff, Girard L., Proj. Ldr., Hyd. Gr 


West Virginia University 


Hnatiuk, T. Bohdan, Prof. Aero. & Jet Propulsion 

Sletzer, Leon Zee, Prof. & Hd., Aero. Engrg. 

Ulrich, Benjamin H., Jr., Assoc. Prof., Aero. 
Engrg. Dept., College of Engrg. 


Western Aircraft Supply 
Company 


Hutchinson, B. W. B., Sales Mer. 
Willis, Jack A., Partner 


Western Air Lines, Inc. 


Buss, Robert A., Asst. to Dir. of Flt. Op. 
Critchell, Howard M., Pilot 

Glass, James Clifton, Des. Engr 

Holtan, Lester C., Regional Ch. Pilot 
Musselman, Edward C., Pilot 


Western Design & Manufacturing 
Corporation 


Bell, F. Edward, Proj. Engr 
Parker, Willard W., Sales Mgr. 
Sponsel, Clifford W., Pres. 


Western Electric Company, Inc. 


Kunst, Arnold Edward, Devel. Engr. 
Rada, Robert Otto, Electrical-Mech. Devel. 
Engr. 


Western Electro-Acoustic 
Laboratory 


Veneklasen, Paul S., Owner & Dir. 


Western Gear Corporation 


*Bannan, B. A., V-P 

Hoard, Richard J., Supvr., Proj. Engrg. Div. 
Morris, John K., Mgr. of Engrg. 

Tomren, Raymond H., Test Engr. 


Western Gravity Casting 
Company 


Trich, Henry C., Gen. Partner & Owner 


Western Sky Industries 


Eundgren, Agne T., Works Mgr 


Westinghouse Air Brake 
Company 


Hewitt, Ellis E., Dir. of R&D, Ind. Prod. Div. 
Skantar, Elmer T., Staff Engr. 
Stough, Robert A., Design Engr., Ind. Prod. Div. 


Westinghouse Electric 
Corporation 


Air Arm Division 


Atran, Leonard, Engr. 

Buckingham, Arthur G., Engr 

Calhoun, L. Curtis, Engr., Flt. Test 

Clanton, Ronald G., Supervisory Engr 

Collins, Bertram E., Sales Engr., Sales Dept 

Darr, Jack E., Sect. Mer 

Dougan, Roger R., Engr., Analytical Sect. 

Douglass, W. E., Sales Engr., Acft. Elec. Syst., 
Acft. Equip. Dept 

Eaton, Bruce G., Jr., Sr. Advisory Engr. 

Eckman, Fred A., Sr. Mech. Engr 

Ehreke, Gustave William, Jr., Sales Megr., Proj. 
Liaison 

Fields, Raymond H., Mgr., Sales Engr 

Frank, Merle Jack, Megr., Acft. Maint. 

Hurlin, John C., Mathematican 

Karlan, James J., Jr., Design Engr. 

Mazina, Michael, Engr 
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McClellan, Cyril E., Mgr., Advanced Devel. 
Engrg. 

McCourt, Andrew W., Sect. Mgr., Advanced 
Devel. Engrg 

McFarland, William C., Sales Engr 

Moses, Harry C., Supervisory Engr., Advanced 
Devel. Dept. 

Nesbitt, Stanley, Supervisory Engr. 

Nupp, Ralph Edward, Engrg. Proj. Pilot 

Petrou, Nicholas V., Engrg. Mgr 

Povejsil, Donald J., Mgr. 

Ruckstahl, R. E., Mgr., Engrg. Drawing Ofc. 

Sando, Robert M., Staff, Advanced Devel 
Engrg. 

Smanko, William R., Sales Engr. 

Somerville, Walter D., Proj. Pilot 

Titus, Charles K., Supvry. Engr. 

Towner, George F., Mgr., Bomber Def. Proj 

Venator, T. J., Mgr., Los Angeles Ofc 

Wagner, William J., Engr. 

Wancowicz, Robert Frank, Assoc. Engr 

Wascavage, Joe A., Sales Engrg 


Atomic Power Division 


Davis, Duane M., Assoc. Engr 

Martincic, Paul W., Assoc. Engr 

Walker, Thomas J., Fellow Engr 

Wick, Robert S., Supvg. Engr., Nuclear Analysis 
Gr., AIW Physics Dept 


Aviation Gas Turbine Division 


Barakauskas, Edward J., Sr. Engr. 

Beach, Lawrence R., Mgr., Field Sve 

Brown, C. Robert, Proj. Engr 

Chilton, Allan, Ch. Engr. 

Ehrich, Fredric F., Advisory Engr 

Faught, H. F., Sect. Engr., Eng. Perf., Aero 
Des. & Combustion Des. Sect. 

Gruen, Kurtis, Supvr., Sve. Dept 

Hanson, Wayne Q., Field Svc. Engr. 

Henning, Fred W., Supvg. Engr. Combustion 
Design Sect 

Holman, Robert R., Perf. & Devel. Engr 

Huested, Richard S., Eastern Sales Mgr. 

Klevatt, Paul L., Sr. Engr., Combustion Des 
Sect. 

Kroon, R. P., Dir. of Res 

Kueser, Paul Edward, Engr., Atomic Energy 
Liaison 

Lawton, J. W., Sve. Supvr., Central Area 

Macartney, Allan U., Sales Mgr., Dayton Office 

MacPherson, James R., Sect. Engr., Install. & 
Field Liaison 

Marks, Thomas R., Sect. Engr., Prelim. Des. 

Naumer, Dale A., Engr., Devel. Test 

Newby, Henry L., Western Area Sve. Supvr. 

Peers, Richard G., Field Engr 

Quinn, Carey Kent, Sales Engr. 

Redding, James D., Gen. Mgr., Sales & Sve 


Dept 

Retallick, Frank D., Supvr. Engr., Eng. Perf. 
Sect. 

Rosenthal, Frederick A., Supvg. Proj. Engr 

Sarles, Peter M., Staff Asst. to Works Mgr 

Scherer, John Albert, Supvr.—-Proj. Devel. Gr 
Fit. Test 

Schloesser, Victor V., Dir. of Devel 

Schmid, Alan H., Fit. Test Engr. 

Schreiber, I. Carl, Sr. Engr. 

Schwoerer, Frank, Mgr., Advanced Devel 

Smith, W. Waits, V-P 

Sparks, Wm. L., Sales Mgr., Western Area 

Sutton, Richard C., Engr 

Wells, Robert L., Exec. Asst.to V-P 


Miscellaneous 


Barker, Horace Henry, Jr., R&D Engr., Sturte 
vant Div 

Hanna, Clinton R., Assoc. Dir., Res. Labs. 

Korodi, Paul C., Production Des. Engr 

*Kropf, V. J., Aviation Mgr., Def. Prods 

Maedel, Paul W., Jr., Supvg. Engr., Devel. Sect., 
Marine Engrg 

Meyer, Charles A., Advisory Engr., Steam Div 

Paquette, Armand L., Sales Mgr., Acft. Equip. 
Dept 

Rohde, Frederick W., Dir., Quality Control 

Soucek, Romus, Megr., Def. Prod., Pacific Coast 

Way, Stewart, Sect. Mgr., Thermodyn., Res. 
Labs. 


Weston Electrical Instrument 
Corporation 


*Hoyer, Edward, Mgr., Aircraft Sales 
Skidmore, Walter H., Ch., Acft. Eng. Instrument 
Engrg. Div. 


Wharton Unitools 


Wilson-Rich, R. H., Dir. 


Wheately Research Company 


Bolles, Jonothan, Proj. Engr., Pilot & Pres. 


Whirlpool Seeger Corporation 


Dunes, Walter A. Mgr., Engrg. Lab., Clyde Div. 


Whiting Corporation 


Anderson, Herbert W 


William R. Whittaker Company, 
Ltd. 


Haney, William R., Jr., Field Engr. 

Oblinger, Richard | Dir., Eastern Div., Field 
Engrg 

Vierra, Arthur K., Asst. Proj. Engr., Pump Des 


Wideroes Flyveselskap 


Karlsen, Edwin, Ch. Engr., Acft. Sect 


E. B. Wiggins Oil Tool Company 


Cannon, Clifford D., Syst. Engr. for Fuel 


Wilford Aircraft Corporation 


Wilford, Burke E., Pres. & Chm.—-Bd. 


Williams Research Corporation 


Williams, Sam B., Pre 


Wilmot-Breeden, Ltd. 


Cox, Sir Harold Roxbee, Engr. & Dir 


Wind Tunnel Instrument 
Company, Inc. 


Bernbaum, Lawrence, Pres. & Gen. Mgr. 
Postle, Robert S., Proj. Engr 
Woodward, Walter R., Ch. Engr. 


Winder Aircraft Corporation of 
Florida 


*Henry, Joel T., Pre 


Winzen Research, Inc. 


Winzen, Otto C., Pre 


William C. Wold Associates 


Wold, William C., Partner 


H. J. Wood & Associates 


Wood, Homer J., Cons. Mech. Engr. 


Gar Wood Industries, Inc. 


Gwinn, Joseph M., Jr., Staff Engr 


Woodward Governor Company 


Eley, Myrle Clayton, Proj. Engr., Aviation Gas 
Turbine Governor 


Worcester Polytechnic Institute 


Merriam, Kenneth G., Prof., Dept. of Mech. 
Engrg 


Worthington Corporation 


Davis, Hunt, Ch. Engr., Compressor Engrg. Sect. 


Wright Engineering Company 


Wright, H. Dudley, Pres 
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W yman-Gordon Company 


*Stoddard, Robert W., Pres. 


Yale University 


Gimbel, Col. Richard, USAF (Ret.), Curator of 
Aero. Literature Library 

Hall, Newman, Prof. & Chm., Dept. of Mech 
Engrg 

Phillips, Aris, Assoc. Prof. of Civil Engrg. 

Wood, Edward R., Instr., Dept. of Civil Engrg 

Young, Dana, Dean, School of Engrg. 


H. L. Yoh Company, Inc. 


Bhagwat, M. S., Struc. Engr 

Kurit, Herbert, Aerodynamicist 

Pannell, William H., Jr., Designer ‘‘A’’ & Aero 
Engr 

Peters, Glenn M., Aerodyn. Engr 


Young Development 
Laboratories, Inc. 


Smith, K. W., Ch. Engr. 


Young Radiator Company 


*Young, Fred M., Pres. & Gen. Mgr. 


Young Testing Machine Company 


Young, H. Russell, Pres. 


Zenith Engineering Company 


Keilp, John P., Designer 


CONSULTANTS, 
INDEPENDENTS 


Armstrong, Edward T., Cons. Engr. 

Baljé, O. E., Engrg. Cons. 

Barish, Thomas, Cons. Engr. 

Benoit, Georges Edmond, Cons. Engr 

Bowles, R. E. 

Breese, Vance, Cons. 

Brombacher, W. G., Cons. 

Caldwell, Frank W., Cons. Engr. 

Chvosta, Jerry F., Attorney-at-Law 

Cronstedt, Val, Cons. Engr. 

Datwyler, Gottfried, Cons. Engr. 

de Florez, Luis, Consulting Engr. 

den Tex, N. J., Cons. Engr. 

Diehl, Capt. Walter S., USN (Ret.), Cons 

Di Pietro, Frank J., Aero. Engr 

Dolan, C. H., II, Consultant—Aero. & Mgt 

Dreisbach, John F., Pvt. Res., Cons. Engr 

Dubosclard, Paul P. M., Cons. Engr 

Dunsmore, Chester L., Cons. Engr. 

Eade, Walter F., Quality Control Cons 

Ehrenpreis, David B., Cons. Engr 

Foley, Edward J., Mfrs. Rep. & Cons. 

French, Gerthal, Sr., Cons. Engr. 

Ghaswala, S. K., Cons. Engr 

Golden, Jack, Cons., Prod. Devel 

Griswold, Roger W., II, Aerodyn.{.Cons 

Gross, Jerome A., Patent Lawyer 

Grubensky, John A., Des. Engr. 

Harper, Lt. Carl B., Expert Cons. 

Harris, Frederick, Mfr. Rep. 

Hazen, John W., Res. Cons. 

Heron, S. D., Cons. Engr. 

Holden, William H. T., Cons. Elec. Engr 

Holland, Maurice, Ind. Res. Cons. 

Holland, Ray, Jr., Mgr. 

Jones, G. Lester, Cons. Engr. 

Kelly, J. Nelson, Mfrs. Rep. 

Kelly, Thomas N., Cons. Engr 

Kemper, Carlton, Cons. Engr. 

Kendall, Julius 

Kliever, Waldo H., Cons 

Loening, Grover, Cons 

Loening, R. R., Lawyer 

Lonnquest, RAdm. Theo. C., USN (Ret Ind 
Cons 

Lusty, Cameron N., Wpns. Syst. Cons. & Mfrs 
Rep 

Lusty, Ivor, Consulting Engr. & Attorney -at-Law 

Lyon, Thoburn C., Consultant—Cartography & 
Navigation 

MacCracken, William P., Jr., Attorney-at-Law 

Mahlmann, Charles V., Cons. Engr 

Mayer, Waldemar F., Cons. 

McClarren, Ralph H., Cons. Engr 

McFarlan, Ronald L., Cons. 

McIntosh, Colin Hugh, Air Transp. Cons 

McJones, Robert W., Cons. Engr 

Meiselman, Sanford, Mfrs. Rep. 

Meyer, Andre J., Cons. Engr. 

Michels, Carl Joseph, Staff Cons 

Naiman, Julius M., Cons. Engr 
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Total deception is the special job of ECM... Electronic Countermeasures. ECM tells the 
enemy where you're not and what you're not. It fences you from detection, alerts you to 


trouble. It blinds the enemy, shields you. » » ECM plays a disruptive role against all 


aggressive electronic action, smashes its pattern, draws a red herring across its search 
paths. » » ECM is a sophisticated system of defense designed to protect strategic 
aircraft at minimum risk. Without ECM our weapons systems concept is danger- 
ously modified. With it, the structure of our national defense becomes impregnable. 
» » In ECM, “the silent warfare of deception,’ LMEE, leading producer of such systems in 


the free world, contributes another special competence to world peace. Write Dept. E. 
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Nathanson, Theodore H., Aero. Engr. & Architect 
Northrop, John K., Engrg. Cons. 

Pagon, W. Watters, Cons. Engr. 

Parkinson, Leslie R., Cons. 

Pawl, Walter 5S., Patent Attorney & Attorney-at- 


Law 

Peck, Paul H., Free Lance Tech. Writer—Editor 
Advertising 

Platt, Haviland H., Engrg. Cons. 

Pollard, Harold, Cons. Engr. : 

Poppen, John R., M.D., Cons. in Aviation Medi 
cine 

Prince, David C., Cons. Engr. 

Schroeder, Leslie L., Attorney-at-Law 

Scragg, George H., Owner & Cons. 

Simmons, Edward E., Jr., Cons. Engr. 

Slonim, J. A., Cons 

Snyder, Lee Grant, Mfrs. Rep 

Span, Robert E., Registered Engr. 

Spaulding, M. B., Jr., Cons. 

Steffens, Jerome, Cons 

Stevens, James Hay, Cons. & Aero. Tech. Writer 

Tinsley, Walton Eugene, Attorney 

Vidal, Eugene 

Wagner, George P., Cons. Engr. 

Walton, Edwin C., Ind. Cons 

Weil, Kurt H., Cons. Engr. 

Weyl, Alfred Richard, Cons. in Aero. Engrg. 

Zakhartchenko, Constantine L., Cons., Guided 
Msl. & Acft 


FOREIGN 
GOVERNMENTS 


Argentina 


Velez, Cdr. Oscar G., Dir., Escuela Superior de 
Agrotecnica 


Australia 


Langford, Aubrey Frederick Walter, Sr. Exp 
Officer, Dept. 6f Supply 

Noble, Rodney, Directing Staff, Staff College, 
Point Cook, RAAF 

Rockliff, Robert John, Sr. Scientific Officer, Free 
Fit. Res., Aerodynamics Div. 

Solvey, Joseph, Prin. Sci. Officer, Aero. Res. Lab 


Brazil 


Balloussier, Col. Oswaldo, Instr., National War 
College, Brazilian Air Force 


Canada 


Austin, F. W., 
Registration Bd.—N. An 

Brough, W/C James “Soma RCAF, Ch. Proj 
Engr., CEPE 

Campbell, S/L Arthur James, RCAF 

Foottit, G/C H. R., RCAF, Dir. of Acft. Engrg 

Garland, John W., Devel. Acft. Proj. Engr., 
RCAF Hq 

Green, x J., Def. Res. Mbr., Canadian Joint 
Staff, & Def. Res. Attache 

Hanna, F/ L James E., RCAF, 
CEPE Det. 

Heines, J. M. H., Res. 
NAE 


Resident = Surveyor, Air 


Acceptance Pilot, 
Officer, Fit. Res. Sect., 


Holman, Donald M., Sr. Acft. Officer, RCAF Air 
Material Comd 
Laberge, Jerome G., Asst. Res. Officer, NAE 

Lukasiewicz, Julius, Hd., High Speed Aerodynam 
ics Lab., NAE 

Lyster, H. N. C., Asst. Res. Officer, NAE 

MacPhail, D. C., Dir., Mech. Engr. Div., NRC 

Meier, James C., Mech. Engr., Province of 
Alberta 

Montanaro, John Oliver, Sr. Tech. Officer, NRC 

Moyles, John Alan, RCAF, Engrg. Test Pilot, 
RCAF-RAAF Exchange Officer 

Nicas, LCdr. John Andrew, RCN, Staff Officer 
Fighters, Directorate of Air Engrg., Naval Hq 

Orlik-Riickemann, Kazimierz Jerzy, As 
Officer, High Speed Aero. Lab., NAE 

Owen, Kenneth D. J., RCAF Proj. Engr. 

Parkin, John Hamilton, Dir., Div. of Mech. 
Engrg., NRC 

Pelland, L. A. J., 1/C Model a/e Design for Wind 
Tunnel, NAE 

Price, Peter, Def. Scientific Sve 
Bd. 

Ranta, Sorjo, Asst. Res. Officer, NRC 

Rees, Howard $., Ch. Aero. Engr., Dept. of 
Transport 

Rosewarne, H. P., Fit. Test Proj. Engr., CEPE 

Samolewicz, J. J., Hd., Low Temperature Lab., 

YRC 


. Officer, Def. Res 


Sutherland, F/L Alex. E., RCAF, Deputy Proj 
Officer, F-86 Sabre, Air Materiel Comd. Hq 

Tucker, Norman B., Asst. Res. Officer, NAE 

Tyler, Ronald Anthony, Sr. Res. Officer, NRC 

van der Bliek, Jan A., _.. Res. Officer, High 
Speed Aerodyn. Lab., NR 

Young, James Kenneth, Stat Officer, Armament 
Engrg., RCAF 
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China 


Yung, Pei-Lin, Dept Hd Mech. 
Chinese Naval P-G School 


Engrg., 


France 


Bloch, Cdr. Rene M., Dir 
Aviation 

Genevey, Col. Louis Paul, French Air Ministry 

Ravavd, Rene, Asst. Naval Attache & Ch. 
Materiel French Military Mission 


f R&D, French Naval 


Honduras 


Galvez, B., Roberto, Member 
Gobierno 


Junta Militar de 


India 


Acharya, Y. V. G., Sr. Scientist, Dir. of Tech 
Devel. & Production (Air 

Gursahaney, Heman J., Scientific Officer 

Nilakantan, Parameswar, Dir., Tech. Devel. & 
Production (Air 


Israel 


Grafman, A. Jack, Hd., Engrg. Dept., Equip. Br., 
Israel Defence Forces Air Force 

Hillel, Arie, Deputy Hd., Engrg. Dept., Israel 
Defence Force Air-Force 

Kestenberg, Henryk, Hd., Tech. & Acft. Supplies 
Planning Sect., Air Force 

Macoosh, Gabriel, Princ Asst. for Aerotech. 
Standards, Dept. of Civil Aviation 

Piattelli, Fidia J., Sr. Res. Officer & Aero. Cons 
Ministry of Defence 

Reis, Norbert Nissan, Airworthiness Surveyor & 
Fit. Engrs. Examiner, Ministry of Transport & 
Communications 

Zielony, Lt. Col. Alexander, Asst. Army, Naval, 
& Air Attache 


Japan 


Murasaki, Toshimitsu 


Aero. Lab 


Aerodynamicist, Natl 


Netherlands 


van der Hoeden, Alfred, Asst. Naval Attache for 
Air 

Norway 

Heisholt, Lt. Col. Arne Gunnar, RNAF, Shape, 

Hreding, Dick, Res. Aerodynamicist, Norwegian 
Def. Res. Estab 

Pakistan 

Ali, F/L Shaikh Tabarak, PAF, Instr. in Aero. 
Eng., Pakistan Air Force 

Portugal 

Delgado, Lt. Gen. Humberto, Ch., Portuguese 
Military Mission, Portuguese Air Force 

Sweden 

Nordling, Glof Vilhelm Tore, Proj. Engr., Royal 
Swedish Air Bd 

Svernby, Alf W., Aerodynamicist, Royal Swedish 
Air Bd. 

Switzerland 

Muench, Albert, Vice-Dir Swiss Federal Air 


Office 


Thailand 


Riddhagni, Maj Bisuddhi, RTAF, Acting Hd., 
Math. Dept., Royal Thai Air Force Academy 


United Kingdom 


Brabazon of Tara, The Rt. Hon. Lord, Chm., Air 
egistration Bd 
Cane, Eric George, Sr. Scientific Officer, RAE 
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Crabtree, Lewis F 

Davies, Handel, 
Systems), MoS 

Elliott, David, Scientific Officer, Natl. Physical 
Lab 

Alfred, Personnel Br., Maint 
Comd., RAF 

Howard, \ mest Bernon, Dir. of Struc. Res., MoS 

Jones, Sir Bennett Melvill, Cons. to Dir., RAE 

Knell, Kenneth Alfred John, Tech. Asst. to 
Deputy Dir. Gen. Acft. R&D, MoS 

Lawlor, Ernest Fintan, Sr. Scientific Officer 
RAE 


Scientific Officer, RAE 
Dir. Gen. (Future 


Mettam, Herbert Alfred, Tech. Trng. Officer 
RAE 

Neumark, S., Sr. Princ. Scientific Officer, Aerodyn 
Dept., RAE 

Proudlove, David, A.M. Civil Air 
British Embassy, Wash., D.C 

Seott-Hall, Stewart, Scientific 
Ministry 

Scruton, Christopher, Sr. Princ. Scientific Officer 
Natl. Physical Lab. 

Squire, Leonard Charles, Sr. Scientific Officer 
RAE 

Thomas, H. C. B., Hd., Mech. Engrg. Dept 
RAE 


Attache 


Adviser, Air 


Vielle, G/C Eugene Emile, RAF, Dir., 


Opera 
tional Trng., RAF 


STATE & MUNICIPAL 
GOVERNMENTS 


Allen, 2nd Lt. William C., Nav. & Observer 
Mich. ANG 

Greene, Charles C., Teacher of Aero, 
High School, City of New York 

Gureasko, Edward M.., Instr., Aviation Mechanics 
East N.Y. Vocational H.S., Brooklyn, N.Y 

Halpine, Charles Greham, Supt. of Public Bldgs 
& Grounds, State House, Annapolis, Md 

Kern, Richard J., Base Maint. Supvr. & Engrg 
Officer, Ohio ANG 

Lusk, Hilton F., Assoc. Equip. Engr., Calif. Div 
of Highways, Sacramento, Calif 

McMullen, Maj. Gen. Clements, USAF (Ret 
Dir., Chamber of Commerce, San Antonio 


Haaren 


ex 

Odell, Albert H., Airport Nav. Standards Engr 
The Port of N.Y. Authority, N.Y 

Smith, Donald J., Base Comdr., ANG, Chicago 
Til 

Voorhees, Sherman P., Exec. Dir., Chamber of 
Commerce, Pittsburgh, Pa. 

Woehr, Frank, Principal, en H.S. of 
Aviation Trades, New York, N.Y 


U.S. GOVERNMENT 
U.S. Air Force 


Altus Air Force Base, Okla. 


Goodman, Leonard, Atomic ie Officer 
Sowell, Ist Lt. Joseph T., Jr., USAF, B-47 Co 
Pilot 


Andrews Air Force Base, Md. 


Horn, Robert P., Acting Ch., Procurement Div., 
DCS/ Material, Hq. MATS 

Tucker, Col. John McK., USAF, DCS, Comp 
troller Hq., Air Wea. Svce., MATS 


Ardmore Air Force Base, Okla. 


Crandall, Maj. Edmund B., Gr. Material Officer 
463d Troop Carrier Gr. 

l'reneman, 2nd Lt. Thomas William, USAF 

Tynan, Charles Irving, Jr., Duty Pilot, 772nd 
TCS 


Arnold Engineering Development 
Center, Tenn. 
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The nation’s first intercontinental missile ... the Air Force’s Northrop 
Snark SM-62. Equipped with a nuclear warhead, the Snark is a so-called 
air-breathing missile which travels in the earth’s atmosphere. Its compact 
design presents a smaller target for radar, interceptors, or anti-aircraft 
missiles. 


Extremely mobile, the Snark can be air lifted to any site within a few 
hours. 

The pilotless bomber is powered by a Pratt-Whitney Aircraft J-57 turbo- 
jet engine equipped with a Holley compressor bleed governor. It flies in 
near-sonic speeds above the weather over the longest range yet possible by 
a missile in the free world today. 

Like all Holley engine controls, the compressor bleed governor is depend- 
able, easy to service, compact and lightweight — four vital qualities for 
aviation equipment. 


LEADER IN THE DESIGN, DEVELOPMENT, AND MAN- 
UFACTURE OF AVIATION FUEL METERING DEVICES. 
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Davis, Capt. Donald M., USAF, Range Safety 
Officer, HED AFMTC 

Eller, Lt. Joseph M., USAF 

Ellison, Donald W., USAF, Aero. Engr., 
Hq. AFM 

Fennema, ‘Frederick F., Ch., Op. Analysis, 
AFMTC 

Field, Ist Lt. Albert F., USAF, R&D Staff Asst 

Foster, Lt. Robert A., USAF, Proj. Officer, 
Western Devel. Div. 

McDonald, Capt. Albert J., USAF, Ch. IM-99 
Evaluation Br., Dir. of Test Engrg 

Petters, James Richard, Supvry. Gen. Engr. 

Yasecko, Joseph S., Gen. Engr 

Vates, Maj. Gen. Donald N., USAF, Cdr., 
AFMTC 


Perrin Air Force Base, Tex. 

Boger, Ist Lt. Churchill S., Jr., USAF, Acft. 
Maint. Officer, 3555th Fit. Line Maint. Sq. 

Pope Air Force Base, Fort Bragg, N.C. 


Horky, Frederick P., Pilot 


Portsmouth Air Force Base, N.H. 

Goldberg, Ist Lt. Louis M., USAF, Maint 
Officer, 100 Periodic Maint. Sq., SAC 

Randolph Air Force Base, Tex. 


Perry, Robert R., Ch. Tech. Trng. Supvr., ATC 


Robins Air Force Base, Ga. 

Romanick, Capt. Joseph J., Jr., Acft. Struc 
Repair Engr., Hq. WRAMA 

Ross, Lt. Col. James S., USAF, Ch., Production 
Div., Dir. of Proc. & Production, Hq., WRAMA 


Santa Rosa Island Air Force Station, 
Calif. 


Real, Ist Lt. Mackey J., 


Jr., USAF, Intercept/ 
Controller, 669th ACW RON 


Schilling Air Force Base, Kan. 

Krell, Jordon A., Nav., SAC 

Mitchell, Ist Lt. John F., USAF, Pilot on B-47 
Combat Crew 

Wetzel, Col. Albert J., USAF, Comdr., 44th 
BmRon, 40th Bm. Wg., SAC 


Selfridge Air Force Base, Mich. 


Balser, Richard A., Pilot, 71st FIS 


Sewart Air Force Base, Tenn. 

Gregoire, Mark C., Op. Officer & Multiengine 
Pilot 

Shaw Air Force Base, S.C. 

Gay, 2nd Lt. Clarence C., Jr., USAF, Maint. 
Officer 

Sheppard Air Force Base, Tex. 

Lindahl, lst Lt. Roger J., USAF 


Stallings Air Base, N.C. 


Goodwin, Lt. George W., USAF 


Stewart Air Force Base, N.Y. 
Davis, Richard L., Adjutant 


Tinker Air Force Base, Okla. 


Grommesh, Donald J Ch., Engrg. Requirements 
Br., Hq. OCAMA 

Maupin, Jimmy G., Aero. Engr., Struc. 

Osborne, Roger D., Ch., Acft. Engrg. Sect. 

Smith, Lawrence F., Aero. Engr. Struc. 


Travis Air Force Base, Calif. 


Jenkins, Ist Lt. Johnson A., USAF, Sq. Communi- 
cations & Electronic Countermeasures Officer 


Turner Air Force Base, Ga. 


Putnam, Ist Lt. Leslie R., USAF, Supply Officer 


Tyndall Air Force Base, Fla. 


Loewen, Jack k., Pilot 


Vance Air Force Base, Okla. 


Hansen, Ist Lt. Robert H., USAF, Instructor 
Pilot 


McKinnon, 2nd Lt. Charles N., Jr USAF, 
Student Pilot 

Schumann, Capt. Richard P., USAF. Maint 
Officer 3577th Maint. Sq 

Whitehurst, Ist Lt. Rex A., USAF, Stud. Pilot 
Trng 


Walker Air Force wit N.M. 


Harmatys, Capt ( ir R., USAF, OIC 
Fabrication Br., 509th "Field Maint. Sq 

O'Keefe, Ist Lt. Joseph Kirk, USAF, Maint 
Supvr., 509th Periodic Maint 


Zentgraf, Lt. John K USAF, Fit. Line Maint 
Officer, 715th Bom. S« 


Washington, D.C. 


Beardsley, M. W Lt. Col. Dir.—R&D, Ha., 
USAF 

Bennett, John W Asst. for Intp., Air Def. Gr 
Directorate of R&D, Hq. USAF 

Berry, Col. James D., USAF, Deputy Ch., Family 
Housing Div., Hq. USAF 

Byrtus, Lt. Col. Joe R., USAF, Hq. USAF 

Campbell, Paul A., Special Asst to Cdr., AF 
Ofc. of Scientific Re 

Culbertson, Col. Allman T., USAF, Ch., Support 
ing Sve. Gr., Dir. of R&D, Hq. USAF 

Deptula, Capt. Alfred R., USAF, R&D Dir 

Dietrich, Maj. Fred H., USAF, Air Def. Div 
Dir. of Requirements, Hq. USAF 

Douglas, James H., Secy. of the Air Force 

Fowler, Lt Col. John R., USAF, Dir. of R&D, 


Goodell, Lt. Col. Howard C., R&D Admin 
Div. of Mil. Application, U.S. AEC 

Goss, Lt. Col. Quentin J USAF, Guided Msl 
Proj. Officer, AFDRD 

Gregory, Brig. Gen Hollingsworth Franklin 
USAF, Comdr., AF Ofc. of Scientific Res 
Tasert, Chester N., Tech. Dir., Scientific Advisory 
Bd , Hq., USAI 

Howard, Maj. Henry ( 
Asst., DCS/Devel., Hq., USAF 

Keirn, Maj. Gen. Donald J., USAF, Hq. USAF 

Keller, Howard W Air Force Devel. Field 
Representative 

Krieger, Col. A. E USAF, Ch., Tactical Div 
Ofc. of Asst. Ch. of Staff for Guided Msl 

Lawyer, Maj. John | USAF, Dir. of R&D, 
Hq. USAF 

MacIntyre, Malcolm A., Under Secy. of the Air 
Force 

Myers, Carl 5S., Jr 

Nadler, Lt. Col. Paul O., USAF, Asst. for ANP, 
Aero. Div., Dir. R&D, Hgq., l F 

Nielsen, Lt. Col. William C., USAF, Deputy Ch., 
Strategic Air Gr Dir. of R&D, DCS/D, Hq.,, 
USAF 

Nunziato, Col Ralph J., Asst. Spl. Proj., 
DCS/D, Hq., USAI 

Pearsall, Lt. Col. David W., USAF, Exec. Officer, 
Ofc. of Ch. Scientist, Hq., USAF 

Perkins, Courtland D., Ch. Sci 

Pike, Lt. Col. Robert F., USAF, Staff & Faculty 
Mbr., Industrial College of the Armed Forces 

Putt, Lt. Gen. Donald I USAF, DCS Devel 

Rogers, Milton, Ch., Mech. Div., Air Force Office 
of Scientific Re 

Sweet, Lt. Col. Floyd J., USAF, Secy., Scientific 
Advisory Bd., Office of Ch. of Staff 

Turton, Lt. Col. John S., USAF, Proc. & Prod 

WwW 9 Gen. Thomas D., USAF, Ch. of Staff, 

SAF 


R&D Staff 


W iikes, Ben Furman, Aero. Res. Admin., R&D 
Dir., Hq., USAT 

Wise, Col. Jowell ¢ USAF, Proc. & Production, 
DCS/ Material, H USAF 

Wodrich, Lt. Col Edmund Gillette, USAF, 
Exec., Officer Asst for Standardization, 
DCS/ Devel. Hq., USAI 


Zimmerman, Brig. Gen. Don Zabriskie, USAF, 
Deputy Dir., Devel. Planning, DCS/Devel 
Hq., USAF 


Webb Air Force Base, Tex. 

Flynn, 2nd Lt. Bobby A., USAF, Pilot Trng 

Hull, 2nd Lt. Wendell R., USAF, Pilot 

Westover Air Force Base, Mass. 

Cameron, Capt. Robert J., USAF, Asst. Ch 
Comm. Engr. Br 

Heilenday, Frank W., Op. Analyst 

Morse, Maj. Elmer M., USAF, A&E Maint. Sq., 
99th Bom. Weg 

Williams Air Force Base, Ariz. 

Webb, Jack, Pilot 
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Wright-Patterson Air Force Base, Ohio 


Alexander, 2nd Lt. Grover L., USAF, Pr 
Engr., WADC 

Arcier, A. Francis, Scientific Advisor ATI 
Dir. of Intell 

Bailey, Lt. James e! USAF, Aero. Engr., I 
Loads Sect., Acft. Lab 4 ADC 

Ball, Robert, Stud, I tu SA 

Barbagallo, John L., ‘naa Engr., Cargo |} 
Handbooks, USAF, ARDC 

Barden, William A., Ch., Op. Div ASTIA 

Beddingfield, 2nd Lt. Samuel T., USAF, Flt. Test 
Engr., Dir. of Fit. & All-Wea. Testing, WAD( 

Bell, E. Barton, Aero. Engr., Plans Div., WAD< 

LDC 


Benson, Ist Lt. Burtis R., USAF, Acft. Perf 
Engr., WADC 

Beyer, Capt. Richard S., USAF, Aero. Engr 
Pilot, WADC 

Bielkowicz, Peter, Assoc. Prof. of Aero. Engr 
ITUSAF 

Blom, Trygve, Tech. Program Dir., DCS/ Pla: 
& Ops., WADC, ARDC 

Boggs, Bernard C., Struc. Devel. Engr 

Bonomo, Ist Lt. Philip James, USAF, Fit. Test 
Engr., Dir. of Fit. & All-Wea. Testing, WADC 

Boykin, J. Arthur, Jr., Tech. Dir. in Acft 

Brandt, Capt. Robert L., USAF, Engr B 
Wpn. Syst. Proj. Ofc 

Breuer, Delmar W., Assoc. Prof., TUSAI 

Browning, Ist Lt. Bob D., USAF, R&D Staff 
Asst., C-130 WSPO 

Bruner, Lt. Col. Frederick W., USAF, Ch., C-130 
Wpn. Syst. Proj. Ofce., AROC 

Buck, Ist Lt. Melvin L., USAF, WADC 

Bulmer, Harry R., Asst. Prof., Mech. Engrs 
Dept. ITUSAF 

Burkett, Ist Lt. James E., USAF, Aero. Engr 
WADC 

Calhoun, Maj. John D., USAF., R&D Admin 
trator, ARDC 

Callahan, John G. P., Asst. Ch., Devel Op. Div 
WCOE, WADC 

Calvit, Thomas O., Aero. Engr 

Carlson, Col. Francis B., USAF, Asst. Ch 
Equip. Lab., WADC, ARDC 

Casaburi, Maj. Robert Roland, USAF, Procure 
ment Insp., Hq. AMC 

Cavanagh, Robert L., Ch., Res. Instrumentation 
Unit, WADC 

Cecile, S/Sgt Robert E., USAF Fit les 
Engrg. Observer, Adverse Wea. Unit re 
Engrg. Div. 

Chamberlain, Clarence N., Jr., Sub-Syst. Proj 
Engrg., Wpn. Syst., 110A 

Champlain, Lt. Col. Daniel D., USAF, Ch 
C-123 Wpn. Syst. Proj. Ofc., Cargo & Trainer 
Acft. Div., WADC 

Charette, Capt oe M., USAF, Res. Engr 
& Pilot, WADC 

Clayton, Harry H., Spl. Asst. for Test Fac. & 
Test Ops., Hq. ARDC 

Cobb, Col. James O., USAF, Ch., Acft. Lab 
WADC 

Cooley, 2nd Lt. Dale E., USAF, Proj. Engr 
Aeroelastic Sect., Dynamics Br., Acft. Lab 
WADC 

Cooper, Ist Lt. James P., USAF, Proj. Engr 
Prop. Aerodynamics, WADC 

Davidson, John, Stud. Officer, ITUSAF 

Davis, Horace Max, Proj. Officer, Fit. Control 
iLab., WADC 

Davison, 2nd Lt. Paul H., USAF, Acft. Perf 
Engr., WADC 

Decker, Capt. Ralph S., Jr., USAF, Asst. Ch 
Liquid Propellant Rocket Sect., Power Plant 

IC 


Del Do, Capt. Louis J., USAF, Proj. Officer 
C-133 A Wpn. Syst. Proj. Ofe., AR DC 

DeMent, William H., Aero. Res. Engr., WADC 

deRussy, John H., Ch., Op., Trng. & Logistic 
Concepts Div., Dir. of Nuclear Syst., AR DC 

Dodd,* Walter Donald, Jr., Asst. Ch Acft 
Modification Br., Fighter Acft Div Hq 
ARDC 

Donohue, Ist Lt., William J., USAF, Grad. Stud 
ITUSAF 

Dow, Capt. Paul C., Jr., USAF, Grad. Asst 
ITUSAF 


Downing, Reginald H., Dir., Resident Inst 


ITUSAF 
Du Bois, Robert G., Aero. Engr., ATIC 
Dunham, Seymour W., Ch., Msl. Devel. Sect 


WCLSD-3, WADC 

Dunning, Maj. Leslie L., USAF, ITUSAI 

Dyas, Maj. David D., USAF, Exec. Officer, Fit 
Control Lab., WADC 

tkern, Capt. Harold O., USAF, Student, ITUSAI 

triksen, John Gordon, Deputy Cdr., ATIC 

arr, Maj. John W., USAF, Aero. Engr., ATIC 

‘arrington, Theodore R., Ch., Fuel & Oil Syst 
Sect., PP Lab., WADC 

‘ehrman, Capt. Alvin L , USAF, Instr. Dept. of 
Mech. Engrg., «TUSA 

‘ettis, Henry E., ‘(9 Aero. Res 
Lab., WADC 

‘iore, Anthony W., Aero. Res. Sci., Aero. Res 
Lab., WADC 

*latt Ch., Des. Aerodyn. Sect Acit 
Lab., WADC 

‘linn, H., Aero. Res. Engr., Aerodyn 
WA 

Maurice H., R&D Admin 

‘reeman, 2nd Lt. Thorp L., ITUSAF 

‘rench, Capt. William A., USAF 

*rozina, Casimir J., Acft. Prelim. Des. Engr., 
WADC 
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Yhi Gareri, Maj. Dan J., USAF, Deputy Ch., Acft. Parker, Arthur R., Patent Adviser en Lawrence G., Air Tech. Intell. Special 
10 Div., ATIC Paulnock, Capt. Russell S., USAF, Instr., Dept. 
Pr Garland, Capt. Neil R., USAF, Exp. Fit. Test of Elec. Engrg., ITUSAF Whitesell, Ist Lt. William Joseph, USAF, Proj 
Pilot Paulson, Ist Lt. John Allen, USAF, Hq. ARDC, Engr. : 
1 Gatewood, _B E., Res. Coordinator & Res. Prof., Det. 1 Wolf, Lt. Col. Harold J., U SAF, Ch., T38WSPO, 
5 ITUSA Petermann, Capt. Hans J., USAF, R&D Admin Cargo & Trnr. Div., ARDC 
; Geet Lt. Richard T., USAF, Escape Sect., istrator, B-58 WSPO Wong, Capt. Edward D., USAF, Proj. Engr., 
. ero.-Med. Lab., WADC, ARDC Phillips, Arnold T., Ch., F-101 WSPO, ARDC Aero-Mech. Br., Fit. Control Lab., WADC 
‘come Maj. John W., Res. Administrator, Plewes, Kenneth om Aero. Engr Woodcock Robert J., Tech. Cons., Aero. Mech. 
a Plans Ofe., Dir. of Res.,. WADC Polishuk, Paul, Nuclear Physicist, WADC Br., Flight Control Lab., WADC 
: Gordon, Capt. James T., Jr., USAF, Engr. Dir. of Polutchko, Lt. John A., Jr., Proj. Engr., B-66, Wrieden, Ist Lt. Eugene G., USAF, Proj. Engr., 
Fit. & All-Wea. Testing Wpn. Syst. Proj. Ofe., ARDC Fit. Control Lab., WADC ; 
Rs Grady, Walter T., Aero. Res. Engr., WADC Powell, Harold M., Jr., Proj. Officer, Directorate Xenakis George, Msl. Sect. Ch., Aeromech. Br., 
A] Graetzer, Gunther R., Dean, School of Engrg., of Proc. & Prod. Fit. Control Lab., W TADC 
DC ITUSAF § Richard E., Pilot & Ch 
Grissom, Capt. Virgil I., USAF, Test Pilot Jpn. Syst. Support Sect ° . a 
Peri Griswold, Capt. Truman L., USAF, Proj. Engr., Rall, Frederick T., —e Res. Engr. Wourtsmith Air Force Base, Mich. 
—- Struc. Des. Criteria Reis, Capt. Andrew J., Jr., USAF, Proj. Engr., : tea 
. Groseclose, Capt. Robert P., KC-135 Airplane F-104 Wpn. Syst. Proj. Ofc. Stump, Ist Lt. John P., Jr., USAF, Asst. Dir. of 
: Proj. Engr., Hq. ARDC ently Vincent C., Ch., Propulsion Div., Materiel 
Hahn, 2nd Lt. Daril W., USAF, Perf. Engr., AT 
WADC Rex, Edward M., Acting Assoc. Prof., 
Plas Hamilton, Capt. Leonard A., USAF, Sr. Proj Mech. Engrg. Dept., ITUS. Miscellaneous 
° Engr., Liquid Propellant Rocket Sect., Power Reynolds, Lawrence B., Ch., F—_ Unit, Fit. Anderson, Ist Lt. Leverett A., Jr., USAF 
Plant Lab., WADC Loads Sect. Acft. Lab., WADC Anderson, Capt. Loren A., USAF 
Fest Haneman, Maj ln S., Jr., USAF, Assoc. Riley, James LeRoy, Proj. Engr., Transparent Armstrong, Maj. Gen. Harry G., USAF, Surgeon 
ADC Prof., Aero. Engrg., ITUSAF Enclosures & Enclosure Sealing, WADC USAFE, Wiesbaden, Germany 7 
: Hasty, Paul L., Physicist Risher, Thomas R., Exp. Fit. Test Pilot, Ww ADC Babits, Lt. Col., George F., USAF 
B52 Hebert, Capt. Paul E., USAF, ITUSAF Ritchey, Wallace M., Jr., Tech. Advisor, Compo- Bachmann, Lt. Col. Frederick C USAF 
Ss Herman, Maj. Kenneth, USAF, Aero. Engrg. nents Test Br. Directorate of Flight & All USAF-RAF Exchange Officer P oes 
Stud., ITUSAF y Weather Test, WADC Bant, S/Sgt. I. M., USAF, Acft. Maint.. 1502 
Staff Hight, Capt. Sterling K., USAF, R&D Staff Roane, 2nd Lt. Robert E., USAF, Proj. Engr., Maint. Gr. : ‘: a 
. Asst., ARDC Dir. of Fit. & All-Wea. Testing, WADC Barnett, Lt. Col. Clyde H., Jr., USAF, Asst 
130 Hoak, Donald E., Stability & Control Res Robison, Capt. William C., USAF, Proj. Engr., Ch., Tech. Planning Div., Aero Chart & Info. 
3 Engr., WADC Hq. ARDC Ctr., St. Louis, Mo. : 
Hoff, Russell S., Jr., Aero. Res. Engr., WADC Roetman, D. E., Proj. Engr., Rotary Wing Br., Bathurst, Maj. "Raymond J., USAF, Student 
Hoffman, Ist Lt! Myron A., USAF, Proj. Engr Hq. AMC R&D Mgt., U. of Chicago 
siti Fit. Control Lab., WADC Romer, Ist Lt. Eugene * , USAF, Proj. Engr., Bekins, Ist Lt. Donald M., USAF, Acft. Maint 
ee Hohmann, Bernhard A., Ch., Fit. Devel. Sect., Fit. Control Lab., WAD Officer, 6486th Ad. Mnt. Sq. ; ; 
, Acft. Lab., WADC Roper, Kenneth H., Asst. Prof, Dept. of Aero. Blakely, Sylvester F., Pilot 
nin Holt, Edward C., Acft. Struc. Devel. Engr., Engrg., ITUSAF : Bowman, 2nd Lt. Robert M., USAF, Student 
WADC Ross, S. L., Jr., Asst. Ch., G-E Sect., PP Lab., Pilot F 
Harold W., Acft. Struc. Loads Engr., WADC Carlson, Donald D., Ch., Aero. Engrg 
Div WAD Ryles, Jesse Colvin, Rocket PP Engr., WADC Dir. of Ha’ AMEEA™ Engrs. Div., 
Hunter, ‘Robert E., Aero. Res. Engr., WADC Sabatella, Ist Lt. Joseph A., USAF, Proj. Engr., Clay, Ist Lt. James T., USAF, Student, Univ. of 
Ch Jackson, Kenneth L., Instr., ITUAAF WADC Michigan ; 
. James, Capt. George T., Jr., USAF, Aero. Engr., Samaras, Demetrios George, Ch., Energy Release Daley, Maj. Daniel H., USAF, 483rd Troop 
—_ WADC WADC, & Prof., Nuclear Propulsion, Ohio Carrier Wg. ; 
Jarrett, Henry W., Jr., Wpn. Syst. Engr., Bom State U. Grad. Ctr. SAF. , Deex, Ist Lt. Arthur J., USAF 
Msl Sameshima, Capt. Ko S., *, Proj. Engr., Yenning, Vaug Div 
Jedrziewski, Ist Lt. Edward W., USAF, Aero Design Branch, Acft. w ADC 
rest Res. Engr., WADC Schenker, Maj. Edward R., USAF : : Derrick, Capt. Irvin H., USAF, Dir. of Proc. 
Test Johnson, Carl G., Mgr., Airbourne Devel Scherberg, Max G., Asst. Ch Scientist, WADC European Ofc., ARDC, Brussels, Belgium 
“Snark’’ Msl., Hq. ARDC Schlumpf, Robert L., Proj. Engr., Transonic Eden, 2nd Lt. Ralph M., Ir., USAF, Acft. Maint. 
Proj Johnson, Elmer Gardner, Asst. Ch., Fluid Dyn Wind Tunnel Unit, WADC Officer 
Br., Aero. Res. Lab., WADC Schumacher, Paul W. J., Supvry. Fit. Test Engr., Eisele, Ist Lt. Donn F., USAF, Pilot, 431st FIS 
Ch Johnson, Maj. Forrest D., USAF, Proj. Officer, _WADC | =e ea. ; Elder, Col. Clarence L., USAF, Dir. of Materiel, 
cee F-105 Ofe. ry Scolatti, Charles, Task Scientist, Hypersonics, 3rd Bom. Wg. TAC 
Joyce, Ist Lt. Joseph P., USAF | _ARL, WADC : ae pare ee Fagan, Capt. William M., USAF, 6486 M&S Gr. 
Engr Keating, Tristan J., Chief, - Tech. Devel. Br., Sellers, Maj. Cloyd W., USAF, Stud., ITUSAF Flickinger, Cdr. Don D., USAF, European Ofc., 
“i PP Lab., WADC Shaw, James R., Aero. 'E ngr., ATIC ARDC, Brussels, Belgium 
= Kellam, Lt. John M., Jr., USAF Sherrill, Robert D., Proj. Engr., Advanced Ford, Maj Fr rancis M., USAF, Hq. USAFE 
Klepinger, Richard H., h., Des. Aerodyn Devel. Acft. Fit. Simulators, WADC DCS/INT 
Sect., WADC Shive, Capt. James C., USAF, Fit. Test Engr., ues, Warten Deputy Asst. Field Services, 
Kotcher, Ezra, Tech. Dir., Dir. of Devel., WADC Fifth Phase Test Br., Dir. of Fit. & All-Wea CAMAE 
Kuhn, Lt. Col. Robert B., USAF, Ch., F-86 Foster, Maj. Charles R., USAF, Op. Officer, 
Lab., F-100/F-107 WSPO, AMC Skal, Lawrence, Aero. Res. Devel. & Des. Engr., 339th FIS 
Kuns, Harold J., Aero. WwW abe : Francis, 2nd Lt. Howard H., USAF 
— Lane, Ist Lt. John H., USAF, Fluid Dynamics Smith, M aj. J. C., USAF, B-58 Wpn. Syst Graham, Lt. Col. Raymond A., USAF 
Res. Br., Aero. Res. Lab. Proj. Officer ce) = : Gregory, Capt. Kenneth L., USAF, Acft. Maint. 
Lankin, William, Buyer, AMC Snow, Maj. John E., USAF, Ch., Catapuit & Officer, 36th Field Maint. Sq 
ahead Larsen, Harold C., Assoc. Prof. & Acting Hd., Arresting Sect., Equip. Lab. , ’ Gronkiewicz, Ist Lt. Thaddeus R., USAF, Acft. 
; Aero. Dept., ITUSAF Soehngen, Erich, Aero. Res. Engr., WADC Maint. Officer, 20th Field Maint. Sq 
Perf Larson, Lorell V., Ch., Res. & Install. Sect., wer Capt Wilbur J., USAF, Proj. Engr., Hale, Capt. Roy E., Jr., USAF 
Mech. Br., Equip. Lab., WADC WAD Hansen, Ist Lt. Kenneth E. 
Ch Lehrer, Ist Lt. Ronald M., USAF, Fit. Test Steen, a H., Wpn. Syst. Engr. : Hartke, 2nd Lt. Richard, USAFR 
Plant Engr., Dir. of Flt. & All-Wea. Testing Stevens, 2nd Lt. Gerald Lee, USAF, R&D Staff Hipple, Capt. William R., USAF, USAF-USA 
Lenz, Ralph C., Jr., Ch., Plans & Requirements Asst. Exchange Officer, Ord. Wpn. Comd. 
ices Ofe., Dir. of Res., WADC Tedeschi, Louis J., Stability & Control Engr., Hofmann, Ist Lt. Frederick L., USAF 
Lett, Capt. Alva F., Jr., USAF, ae _ WADC Ler Howell, Maj. Homer H., Jr., USAF, Instr., 
ADC Lewin, Capt. Melvin H., USAF, Proj. Engr., Theiss, Edward C., Ch., Environmental Criteria Thermodynamics & Fluid Mech., Dept. of 
istic Spl. Test Unit, Acft. Lab., WADC - Br., Prod Control Div., Directorate of ‘Devel , Marine Engrg., U.S. Naval Academy 
DC Lewis, Capt. Gladstone S., Jr., USAF, Proj WADC Pay at . : " Jefferson, Capt. Kay Duane, USAF, Res. Admin., 
Acft Engr., WADC Thompson, James K., Tech Advisor w ADC Dir. of Advanced Studies, Pasadena, Calif 
Hq ad a Sheng, Ch., Theoretical Aerodyn Tisdale, Lt. Col. James W., Jr., USAF, Hq Johnson, Capt. Jesse H., USAF, Asst. to Air 
Acft. Lab., WADC AT IC ™ Attache, Am. Embassy, London, England 
stud Lyon, geen J., Proj. Engr., WADC Troha, Frank V., Logistic Planner, Hq. AMC ; Jones, Dale C., Aviation Cadet 
Lyon, Capt. William M., USAF, F-84 Proj Tyndall, Lt Robert R., USAF, Aero. & Proj Jones, 2nd Lt. Ronald T., USAF, Pilot 
ee Officer, Dir. of Syst. Mgt., ARDC Engr., WADC ew Karp, 2nd Lt. Hazen John, USAF, Aero. Engr., 
Malikemes, Ist Lt. Keith O., USAF, F-101 Proj Urey, Capt. Harry B., Jr., USAF, Proj. Engr., 6511th Test Gr. (Parachute) 
Inst Engr. WADC Knacke, Theodore W., Tech. Dir., USAF, 6511th 
Mariano, T. S., Production Engr. Valentine, Clare I., Asst. Ch., Cargo & Trainer Test Gr. 
May, Edwin T., Ind. Specialist Acft. Div., Directorate of Syst. Megt., Hq Kobernuss, Fred, Scientific Cons 
Said McCollom, John S., Asst. Ch., B-58 WSPO, ARDC Koselka, Lt. William J., USAF, OIC, Sve. Br., 
Hq. ARDC von Doepp, Philip C., Res. Engr.,. WADC Ind. Engrg. Div.,. NAMAP 
McCormick, Allen H., Gen. Engr., Acft., AMC Voss, Herbert M., Proj. Engr., Analysis Sect., La Brenz, Lt. Col. Howard John, USAF, Ch., 
Fit McKee, Lt. Col. Ralph D., USAF, Asst. Ch Aircraft Lab., WADC Aa Wpn. Syst. Gr., Boeing a ane Pavan 
Mech. Br., Acft. Lab., WADC Walker, Lt. Col. DeMelt Eugene, USAF, ATIC Lamour, Maj. Warren S., USAF, Asst. Air 
SA} } Miller, Capt. John E., USAF, Asst. Prof Walsh, Lt. Col. James D., Ch., Res. P Attache, Tokyo 
ITUSAF Logistics Education & Res. Proj., ITUS F Logsdon, Capt. Curtis L USAF, AFROTC, 
ric Mills, Roscoe H., Ch., F luid Dynamics Res. Br Walter, Ist Lt. William C., USAF, R&D Staff Tulsa U 
Syst Aero. Res. Lab., WADC Asst., New De velopments Wpn., Syst. Ofe., Lucas, Maj. Robert Earl, USAF, Proj. Officer, 
Miner, Ist Lt. Bernard Wilfred . Jr., USAF, R&D Bom. Acft. Div., ARDC Aero. & Propulsion Br., European Ofc., 
pt. of Staff, Hq. ARDC ; Wasicko, Ist Lt. Richard J., USAF, Proj. Engr., ARDC, Brussels, Belgium 
Mitchell, Hugh, Jr.. R&D Staff Asst., Dir. of Stability & Control, WADC Mackey, Ist Lt. Wilfred Glenn, USAF, Pilot 
Res Nuclear Syst., ARDC . Wassell, Ralph L., Dir., Nuclear Syst., Hq Marriott, Lt. Col. Paul A., USAF, Hq. USAFE 
Morrell, Capt. Bruce E., USAF, Proj. Engr., ARDC Mayberry, Lt. Col. Samuel W., Jr., USAF, 
Res Power Plant Lab., WADC : Watson, Brig. Gen. Harold E., USAF, Comdr., Cdr., 8th Fld. Maint. Sq. 
Morton, 2nd Lt. Frank G., USAF, Proj. Engr., AITC McCarthy, 2nd Lt. Carlisle J., USAF 
Acft F-101 Wpn. Syst. Proj. Ofc Watton, Alan, Jr., Supervisory Engr., Prop Meeker, Lt. James I., USAF, Stud. Officer, 
i Mykytow, Walter J., Asst. Ch., Dynamics Br Lab., WADC Grad. Aero. Engrg. M.I.T 
iy Acft. Lab., WADC Weiler, Henry F., Production Engr., Hq. AMC Miller, Capt. Bernard Paul, USAF, Coordinator, 
en Nugent, Lt. Col. Richard S., USAF, Proj Weiss, Kenneth E , Proj. Engr., Liquid Rocket Thermodyn. Instruction, U.S. Naval Academy 
Engr., Wpn. Syst. Mgt., ARDC Eng Moen, Eugene D., Gr. Maint. Officer, 475th Ftr. 
Oakley, Robert L., R&D Admin., Parachute Br., Weitle John L., Jr., Proj. Engr., Struc. Br., _Gr 
Equip. Lab., WADC Acft. Lab.. WADC W., USAF Quality Control 
Oec . > + ISAF, Pro ing Jells, arold M , Jr., Fit. Loads Engr., Struc ep., Rocketdyne 
Capt. Albert K USAF, Proj _Engr., Col. Robert E., USAF, Asst. Ch. of 
artridge Actuated Devices for [Emergency r., Ac DC Lo 
Escape, WADC Wheeler, Edward, Proj. Engr., WADC Staff Logistics, Hq., 5th ARAF 
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Norvell, Capt. Robert A., USAF, Rotational 
Maint. Officer, 7235 Support Sq. 

O'Clock, Robert, Exec. Officer, Hq., 2d Air Div. 

Perevuznik, Capt. John, USAF, Sq. Navigator, 
33rd Air Rescue Sq 

Preyss, 2nd Lt. Albert E., USAF 

Quint, Lt. Philip B., USAF, Pilot 

Regan, Capt. Joseph F., USAF 

Richards, Capt. Marion R., USAF, Instr. USNA 

Robinson, Lt. Col. James B., III, USAF, Stud., 
Oak Ridge School of Tech 

Rostkowski, Capt. Frank J., USAF, AF Devel. 
Field Rep. 

Russell, Richard E., USAF, Pilot 

Saavedra, Capt. Joaquin A., USAF, Asst. to Air 
Attache, American Embassy, Paris, France 

Salvador, 2nd Lt. Renalds D., USAF, Pilot 

Schuler, Maj. Paul J., USAF, Acft. Maint. 
Supvr., 406th Field Maint. Sq 

Spurrier, Maj. Paul M., USAF, 
Hq. 13th AF 

Stanton, Capt. Richard R., USAF, Grad. Stud. 

Stephenson, Wayne L., Asst. Ch. of Field Svc., 
Nouasseur Air Depot, Fr. Morocco 

Stokes, Maj. J. C., USAF 

Stolle, Col. Richard, USAF, Cdr., 67th M&S Gr., 
5th AF 

Tetley, Wilfred H., Dir. of Engrg., Air Materiel 
Force, European Area, AMC 

Thomas, Walter C., Wpn. Syst. Engr., 
Rep., Marietta, Ga. 

Tonini, Jerry G. 

Tribolet, Robert W., Asst. Op. Officer, 420th Air 
Refueling Sq. 
Troup, Capt. Duane H., USAF, Meteorologist 
Umlauf, Maj. John L., USAF, Pilot, Aero. Engr., 
R&D Admin., Dir. Engrg. Liaison, ACS/M 
Webster, Col. Howard E., USAF, Asst. Ch. of 
Staff, Install., Hq. FEAF 

Wilmore, Ist Lt. Dhalmas O., USAF, Base 
Communications Officer 

Woods, 2nd Lt. Thomas W., USAF 

Wright, Capt. Harold V. Wright, USAF, Grad. 
Stud. Univ. of Calif., Berkeley, Calif 


Dir. of Maint., 


USAF 


U.S. Army 


Army Chemical Center, Md. 


Clark, Delbert G., Exp. Aerodynamicist, Chemi 
cal Warfare Labs 

Flatau, Abraham, Ch., Dispersion Sect., Weapons 
Res. Div., Chem. Warfare Labs. 

Zitza, Curt L., Mech. Engr., Ch., Des. Br., 
Chem. Warfare Labs 


Ballistic Research Laboratories, 
Aberdeen Proving Ground, Md. 


Jackson, D. C., Jr., Ch., Scientific Training 

Murphy, Charles H., Jr., Deputy Ch., Free 
Fit. Aerodynamics Br 

Poor, Charles L., Ch., Exterior Ballistics Lab. 

Ross, Robert O., Res. Physicist 

Weaver, SP-3 Lawrence S., Jr., Proj. Engr., 
Devel. & Proof Sve 


Camp Gary, Tex. 


Suttle, Capt. Albert B., Jr., USA 


Fort Belvoir, Va. 

Furrer, 2nd Lt. John W., USA 

Kelley, E. F., Engr 

Wray, 2nd Lt. Donald P., USA, Co. Exec. Officer 

Fort Bliss, Tex. 

Hall, Howard H., Electronics Instr., USAAAA & 
GM School 

Powers, Capt. Patrick W., USA, Ch., Corporal 
Msl. Tech. Assistance Sect 


Fort Detrick, Md. 


Bullivant, W. Kenneth, Aero. Devel. Engr. 


Fort Eustis, Va. 
Grudberg, Ist Lt. Henry B., USA, Engr., Transp, 
es. & Engrg. Comd 

Kennedy, Lt. Richard C., USA, Proj. Officer, 
Transp. Res. & Engrg. Comd. 

McHugh, James G., Aero. Res. Engr., Transp. 
Res. & Engrg. Comd. 

Fort Leavenworth, Kan. 


Bush, Lt. Col. Harry L., USA, Stud. Officer 
Comd. & Gen. Staff College 


Fort Lee, Va. 


White, Gerald B., Dir., Airborne Syst. & Test 
Div., QM R&D Field Evaluation Agency 


Fort George Meade, Md. 


Rabin, 2nd Lt. Arthur L., USA, Elec. Engr. 


Fort Richardson, Alaska 


Long, Erwin L., Ch., Soils Sect 
Rager, William H., Mech. Engr., Ofc. of Post 
Engr 


Fort Riley, Kan. 


Siewert, Ist Lt. Ray F., USA, Army Aviator 


Fort Rucker, Ala. 


Fortner, Marion Jake, Aero. Engr 
Aviation Bd 

Geary, Capt. John C.. TATSA 

Mahone, Nelson A., Jr., Ch., Plans Br., Devel 
Guidance Div., U.S. Army Aviation Bd. 

Williams, Robert R., Pres., U.S. Army Aviation 
Bd 


Fort Sill, Okla. 


Johnson, Pfc. Robert R., USA 


, U.S. Army 


Los Angeles Ordnance District, Calif. 


Shenk, Leo H Ord. Engr., R&D Br 
Typaldos, F. A., Res. Engr. Ofc. of Ord. Res., & 
USA Ord. Rep 


Picatinny Arsenal, N.J. 


Compitello, Frank | Ammunition Des. Engr. 


Redstone Arsenal, Ala. 


Bernstein, Stanley, Pre Dir., ‘‘Sergeant’’ Guided 
Msl. Syst 

Dahm, Werner, Ch 
Sect 

Deep, Raymond A., ¢ Aerodyn. Br., TFSO 

Geissler, Ernst D., Div Aeroballistics Lab 

Greene, Hubert | Aero. Res. Engr., Rocket 
Devel. Labs., OMI 

Johns, Stanley A., Aer Res. Engr 

Kramer, Fritz, Ch lech. Feasibility Studies 
OML 

Mann, David E Aero. Engr., Des. Engrg. Br 
Rocket Devel. Diy 

Murphree, William D., Aero. Res. Engr 

Pettey, Robert H., Jr., Aero. R&D Engr 

Shapiro, Norman M_., Acting Ch., Flt. & Aerodyn 
Lab., Res. Labs., OM 

Sims, Joseph L., Aero. Res. Engr 


Aerodynamics Analysis 


Stockton Field Annex, Calif. 

Stephens, Wayne I., Army Aviator, 521st Engrg. 
Co. (Topo Ayn 

Washington, D.C. 

Beebe, John, Aero. Res. Engr., Ofc. Ch. of Transp 

Brabson, William H., Jr., Action Officer, Army 
Acft. & Airborne Br. Office Ch. of R&D 

Thompson, Donald M., Tech. Dir., Aviation R&D 

Watertown Arsenal, Mass. 


Beeuwkes, Reinier, Jr., Ch. Scientist 


White Sands Proving Ground, N.M. 


Hinchey, J. R 
Lab. Div 


Mathematician, Elertro-Mech. 


Miscellaneous 


Baker, Capt 
Heptr. 
Bunker, Brig. Gen. William B., USA, Command- 

ing, Transp. Supply & Maint. Comd. 
Cocuzza, 2nd Lt. Augustus V., USA 
Davidson, 2nd Lt. Richard B., USA, Ord. Corps 
Kendron, James H., Elec. Engr 
Long, Lt. Col. Richard L., USA, Ch., Aeft 
Maint. Engrg. Div Transp. Supply & Maint 
Comd 
Peck, Peter E 


Harold Lee USA, Pilot, H-19 


Treffs, David A., Electronics Repairman, Guided 
Msl. (Corporal 

Vance, 2nd Lt. Henry J., USA, 367 Ord. Plat 

Wood, Chas. R., Jr., Spl. Asst. to Comdg. Gen., 
Transp. Supply & Maint. Comd. 


Atomic Energy Commission 


Argonne National Laboratory 


Teng, Lee C Assoc. Physicist 


Oak Ridge National Laboratory 


Fraas, Arthur P., Ch. Devel. Engr., ARE Div 
Kerrebrock, Jack L., Staff Mbr., School of Reactor 
Tech. Lab 


Meghreblian, Robert Vartan, Hd. Devel. Engr 
ANP 


Washington, D.C. 


Connelly, Lt. John J., Jr.. USN, Tech. Analyst 
Acft. Reactors Br 

Muller, LCdr. Ragnwald, USN, Proj. Engr 
Acft. Reactors Br 

Richardson, Capt. Norval R., USN, Deputy Ch 
Acft. Reactors, Br., AEC 

Wilson, Maj. Edward S., USAF, Proj. Officer 
Ofc. for ANP, AEC 

Wolfsohn, Lt. Col. Robert S., USAF, Acft 
Reactors Br 


Civil Aeronautics Administration 


Fort Worth, Tex. 


Sentker, Lawrence C., Aero. Engr 
Thomas, Edwin L., Aero. Des 
Engr., Airframes, CAA 


Evaluation 


Los Angeles, Calif. 


Blomer, Charles I., Aero. Des. Evaluation Engr 

Doering, Frederick J., Jr., Aero. Engr 

Frei, Wallace M., Fit. Test Engr 

Gibson, Paul A., Fit. Test Engr. 

Hawks, Charles R., Deputy Ch., Acft. Engrg 
Div 

Klikoff, W.A., Ch., Acft. Engrg. Div 

Lippis, Rocco, Supvg. Proj. Engr 

Mayhugh, Ben F., Aero. Design Evaluation 
Engr 

Stampley, O. K., Jr., Fit. Test Engr 

Thornbury, Paul C., Aviation Safety Inspector, 
Air Carrier Op 


New York, N.Y. 


Morris, James J., 
Carrier 

Shapter, Nelson N., Ch., Airframe & Equip 
Engrg. Br 

Tavetian, Hurant, Aviation Maint. Specialist 

Yogel, John F., Aero. Des. Evaluation Engr 


Washington, D.C. 


Barriage, Joan B., Acft. Stress Analysis Engr 

Bireley, William P., PP Engr 

Cullom, Kenneth S., Aero. PP Install. Engr 

Devlin, Frank W., Def. Req. Officer 

Dougherty, James E., Jr., Supvr., Struc. & 
Des. Elements, Airframe & Equip. Br 

Fales, Elisha N., Aero. Engr. 

Heyl, Edward B., Airworthiness Res. Specialist 

Hoekstra, Harold D., Ch. Proj. Officer, Transp 
Acft. Engrg. Div 

Jarrett, William T., Aero. Des. Evaluation Engr 

Kibardin, Victor M., Aerodyn. Devel. Engr 
Fit. Test Br 

King, Barry G, Res. Exec., Medical Div 

Maloy, Raymord B., Dir., Ofc. of Intl. Coopera 
tion 

Numbers, M. William, PP Install. Des. Evalua 
tion Engr 

Pyle, James T., Administrator 

Rosenbaum, Robert, Ch—Dynamics & Loads 

Spiess, Paul C., Aero. Engr 

Thomas, David D., Dir., Ofc. of Air Traffic 
Control 

Toomey, Herbert M., Ch. Proj. Officer, Heptr. & 
Private Acft 

Weeks, Wm. Henry, Ch., Acft. Eng. Div 

Werner, Ernest H., Ch‘, Latin Am. Br., TAD 
Ofc. of Intl. Cooperation 


Aviation Safety Agent, Air 


Miscellaneous 


Brown, William Leon, Ch., PP Sect., Acft. Br 
Aero. Ctr 

Carran, John A., Ch., Acft. Engrg. Div 

Carrick, Harold J.,Ch., CAAG 

Meyersburg, Robert B., Ch. Acft. Engrg 
Intl., Field Ofc. U.S. Embassy, Paris 8, France 

Moser, V. G., Supvg. Agent, Acft. Engrg 


Civil Aeronautics Board 


Dobi, Nicholas S., Aero. Des., R&D Engr 

Durfee, James R., Chm 

Sievert, Will Clifton, Hearing Officer, Bu. of 
Safety 

Simon, S. Thomas, Ch., Safety Enforcement 
Proceedings Div. 


U.S. Coast & Geodetic Survey 


DuBois, Robert A., Ch., Air Navigation Facilities 
Sect. 


U.S. Coast Guard 


Olsen, Capt. Carl B., USCG, Op. Air Officer, 
Eastern Area, USCG 


Riesenfeld, 2nd I George, USA 
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vote PYAN BUILDS BETTER 


, A NEW DIMENSION 
RYAN VERTIJET: FOR AIR POWER 


The Air Force Ryan X-13 Vertijet—able to take 
off and land on its jet thrust in an area half the size 
of a tennis court—brings a new dimension to air 
power. This revolutionary concept combines missile 
mobility, helicopter maneuverability, and jet speed. 
Not dependent on vulnerable runways or carrier 
decks, jet VTOLs make possible wide dispersal of 
aircraft in land theatres or on small ships in naval 
task forces—and can reach fighting altitude before 
most other jet planes can complete take-off. 

Extensive Air Force flight testing of the X-13 has 
dramatically demonstrated its ability to take off 
straight up on jet thrust... move sideways and back- 
ward at will...make the transition from vertical to 
horizontal ...and return back to vertical for a zero- 
speed landing. 


The unique performance of the X-13 is achieved 
by its advanced jet reaction control system. A 
product of Ryan engineering, it provides complete 
control of the airplane during hovering, zero-speed 
flight and in transition. Operated by conventional 
pilot’s controls, the system requires no higher level 
of skill than that needed to fly a helicopter. 

The X-13 opens a new chapter in aviation his- 
tory. It began at Ryan ten years ago—the first jet 
VTOL program in the world. Since then, working 
in the closest cooperation with the Air Force and 
the Navy, Ryan has successfully carried out one 
of the most intensive and inventive engineering 
research projects of our time. 

This imaginative and energetic effort is typical 
of Ryan’s work—in every field of aeronautics. 


BUILDING AVIATION PROGRESS SINCE 1922 
Aircraft * Power Plants « Avionics 


Ryan Aeronautical Company, San Diego, Calif. 
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Richmond, Chester A., Jr., Ch., Op. Sect., 
Aviation Div., Wash. 25, D.C. 

Williams, Cdr. James W., USCG, Asst. Ch., 
Aero. Engrg. Div. 


Department of Commerce 


Rydlun, Edwyn G., Chief, Acft. Br., Shipbuilding, 
Railroad, Ord. & Acft. Br. 


Department of Defense 


Brown, Col. George F., USAFR, Staff Officer, 
Foreign R&D Matters, Ofc. Asst. Secy. of Def. 
(R&E) 

Covington, Carl A., Staff Engr., Ofc. of Aero., 
Ofc. of Asst. Secy. of Des. (R&E) 

Crone, John L., Ch., Physical Res. Div., 
Security Agency 

Douglas, James H., Secy. of the Air Force 

Driscoll, Col. John J., USAF, Weapons Syst. 
Evaluation Gr., Office of Secy. of Def 

Fay, Joseph P., Megr., Acft. & Guided Msl. 
— Standardization Div., Office of Secy. 
of Def. 

Hopkins, Marvin A., Physical Science Admin 
Ofc. of Secy. of Def. 

Horner, Richard E., Asst. Secy. of the Air Force 
(R&D) 

MacIntyre, Malcolm A., Under Secy. of the Air 
Force 

McElroy, Neil H., Secy. 

Muse, Thomas C., Dir. of Aero. 

Nestingen, Irvin M., Secy., Tech. Advisory Panel 
on Aero 

Sorgen, Carl C., Ch., PP Div. Ofc. of Acft. & 
Marine Craft, Asst. Secy. of Def. (R&E) 

Williamson, Lt. Col. Melvin E., Ch., Radio-TV 
Br., Office of Armed Forces 


Natl., 


Library of Congress 


Renstrom, Arthur G., Curator, Science Room 


U.S. Marine Corps 


Marine Corps Air Station, Cherry Point, 
N.C. 


Burns, Robt. R., CO, MWHG, 2nd Marine 
Acfit. Wg 

Figley, Col. Richard E., USMC, Commanding 
Officer, Marine Wing Svc. Gr. 27, 2nd Marine 
Air Wing 

Koetsch, Julius F., 
MWHG, 2 MAW 

Oestricher, Philip F., Naval Aviator 

Savage, John A., Quarterman, Pneumatic Syst 

Schaeffer, Emile J., Aero. Engrg. Supt., O&R 
Dept 


Maint. Officer H&HS, 


Marine Corps Air Station, El Toro, 
Santa Ana, Calif. 


De Bus, 2nd Lt. William J., USMC 


Marine Corps Recruit Depot, Parris 
Island, S.C. 


Shildneck, James E., Platoon Ldr. 


Naval Auxiliary Air Station, Edenton, 
N.C. 


Capka, Ist Lt. Joseph R., USMC, MAG 14 
Rosa, Ist Lt. Elbert J.. USMC, Aviator 


Naval Ordnance Test Station, China 
Lake, Calif. 


Benton, Maj. Wm. C., 
Liaison Officer 


Washington, D.C. 


Dorsey, Col. E. 
College 

Eckert, Ist Lt. Don E., USMCR, Naval Aviator 

New, Noah C. 

Quilter, Col. Charles J., USMC, Joint Plans Sect., 
Strategic Plans Div., Office of Ch. Naval 
Operations 


USMC, Marine Corps. 


Thomas, USMC, Natl. War 


Wright-Patterson Air Force Base, Ohio 
Rupp, Maj. George R., USMC, Asst. Dir., 

Tech. Div., BAGR Central Dist. 
Miscellaneous 


Bustamante, Ist Lt. Miguel E., Jr., USMC, 
Pilot & Asst. Engrg. Officer 


REVIEW 


Jaksina, Ist Lt 
Officer 
Roland, Maj. Harold E 


Stanley C., USMC, Supply 


National Advisory Committee for 
Aeronautics 


Ames Aeronautical Laboratory 


Alksne, Alberta, Aero. Res. Engr. 

Allen, H. Julian, Ch., High-Speed Res. Div. 

Bandettini, Angelo, Aero. Engr 

Beam, Benjamin H Aero. Res. Engr 

Belsley, Steven E., Chief, Flt. Res. Br 

Bioletti, Carlton, Aero. Res. Sci 

Blackaby, James R Aero. Res. Engr 

Brown, Stuart ¢ Aero. Res. Scientist 

Carros, Robert | Aero. Res. Sci 

Chapman, Dean R., Aero. Res. Engr 

Charters, A. C., Aero. Res. Sci 

Clousing, Lawrence A Asst. Ch., Full Scale & 
Fit. Res. Div 

Cole, Henry A., Jr., Aero. Res. Engr 

Cooper, George E., Ch. Aero. Res. Pilot 

Crane, Robert M Asst. Ch., Theoretical & 
Applied Res. D 

Cunningham, Bernard | Aero. Res. Sci 

Davis, Wallace F., Br. Ch., | XK 3 Ft. Supersonic 
Wind Tunnels 

DeFrance, Smith J., Dir 

Dods, Jules B., Jr., Aero. Res. Engr 

Drinkwater, Fred ]., III, Res. Pilot 

Eggers, Alfred J., Jr., Aero. Res. Sci 

Endicott, Kenneth ( Aero. Res. Engr 

Erickson, Myles D., Ch., 12-Ft. Wind Tunnel Br. 

Fahey, Russell I Aero. Res. Engr 

Goodwin, Frederick K Aero. Res. Scientist 

Higdon, Donald ‘1 Aero. Res. Engr 

Hill, William A., Jr., Aero. Res. Scientist 

Hood, Manley J., Tech. Asst. to Dir 

Huntsberger, Ralph F., Ch., Unitary Plan Wind 
Tunnel Div 

James, Carlton S., Aero. Res. Engr 

Jillie, Don Warren 

Jones, Robert 1 Aero. Res. Sci 

Katzen, Elliott D., Aero. Res. Sci 

Kelly, Mark W., Aer Res. Sci 

Knudson, Kenneth | Aero. Res. Engr 


Koenig, David G Aero. Res. Sci 

Lee, George, Aero. Re Sci 

Lessing, Henry (¢ Aer Res. Engr 
Lippmann, Garth W., Aero. Res. Engr 
Locke, George 5S., Jr Aero. Res. Scientist 


Lyman, E. Gene, Aero. Res. Engr 

McAvoy, Wm. H pervisory Aero. Res. Engr. 
& Pilot 

McCloud, John | III, Aero. Res. Engr. 

McCullough, George B Aero. Res. Engr 

McFadden, Norman M Aero. Res. Engr. 

Muhl, Lt. (jg) Richard USN 

Neice, Stanford | Aero. Res. Engr 

Nelms, Lt. (jg) Walter P., Jr., USN, Engr 

Nickle, Ferril R sudget Officer 


Nielsen, Helmer | Aero. Res. Scientist 
Nielsen, Jack N., Aero. Res. Scientist 
Nothwang, George J., Aero. Res. Sci 


Nyholm, Jack R., Aero. Res. Sci 
Parsons, John F Assoc. Dir 
Peterson, 2nd Lt. Victor I 
Engr., Aerodyn 
Powell, K. Harmon, Aero. Res. Engr. 
Sadoff, Melvin, Aero. Res. Scientist 
Scherrer, Richard, Asst. Ch., 1-by-3 Ft. Super 
sonic Wind Tunnel Br 
Seiff, Alvin, Ch., Supersonic Free-Flt. Br 
Smith, Ronald Aero 
Sommer, Simon ( Aero. Res. Engr. 
Spreiter, John R., Aero. Res. Engr 
Stephenson, Jack D., Aero. Res. Engr 
Stewart, John D., Aero 
Stine, Howard A., Aero. Res. Engr 
Stinnett, Glen W., Aero 
Stivers, Louis S., Jr., Aero. Res. Sci. 
Tobak, Murray, Aero. Res. Engr 
Tunnell, Phillips J., Aero. Engr 
Van Dyke, Milton D Aero. Res. Sci 
Wagoner, Cleo B., Aero. Res. Sci 
Wilson, Warren S., Re Engr 
Yoshioka, Masato, Mech. Engr 
Zeiger, Marcus A., Aero. Mech 


USAF, Aero. Res 


High Speed Flight Station 


Armstrong, Neil A., Aero. Res. Pilot 
Beeler, DeElroy, Ch., Res. Div 
Bellman, Donald R., Aero. Res. Engr 
Boslaugh, Lt. (jg), David L., USN, Aero. Res. 
Engr 
Day, Richard E Aero. Res. Engr 
Drake, Hubert M., Aero. Res. Engr 
Keener, Earl R Aero. Res. Engr 
Matranga, Gene J., Aero. Res. Engr. 
Reisert, Donald, Aero. Res. Engr 
Stillwell, Wendell H Aero. Engr 
Taillon, Norman \ Aero. Res. Engr 
Williams, Walter C., Ch 


Langley Aeronautical Laboratory 


Alford, William I Aero. Res. Engr. & Pilot 
Appich, W. H., Jr., Aero. Res. Engr 

Ashby, George C., Jr., Aero. Res. Engr 

Baals, Donald D., Hd., Supersonic Tunnels Br 
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Becker, John V., Ch., Comp. Res. Div 

Bertram, Mitchel H., Aero. Res. Engr 

Bird, John D., Hd., Stability Tunnel Sect 

Bland, William M., Jr., Aero. Res. Engr 

Boisseau, Peter C., Proj. Engr 

Bond, Aleck Constantine, Hd., Struc. Dynamics 
Sect., Pilotless Acft. Res. Div 

Boswinkle, Robert W., Jr., Hd., Dynamics Sect 

Bowman, James S., Jr., Aero. Res. Engr 

Boxer, Emanuel, Hd., Supersonic Compre 
Sect 

Braslow, Albert L., Hd., Gen. Aerodyn. S« 
Full-Scale Res. Div. 

Brown, Albert E., Aero. Res. Engr 

Busemann, Adolf, Staff Scientist 

Byrdsong, Thomas A., Aero. Res. Engr 

Carter, Arthur W., Aero. Res. Engr 

Champine, Robert A., Aero. Res. Engr. & Pilot 

Christopher, Kenneth W., Aero. Res. Engr 

Church, James D., Aero. Res. Engr Unitary 
Plan Wind Tunnel Div 

Clark, Frank L., Aero. Res. Sci 

Clevenson, Sherman, Aero. Res. Engr 

Conner, D. William, Aero. Res. Engr 

Conway, Robert N., Asst. Budget Officer 

Corson, Blake W., Jr., Aero. Res. Engr 

Cunningham, Herbert J., Aero. Res. Engr 
(Vibration & Flutter) 

D’Aiutolo, Charles T., Aero. Res. Engr 

Deveikis, William D., Aero. Res. Engr 

Donegan, James J., Jr., Aero. Res. Engr 

Draley, Eugene C., Ch., Full-Scale Res. Diy 

Dunning, Robert W., Hd., High Mach. No. Jet 


Ellis, Macon C., Jr., Hd., Gas Dynamics Br 

Faber, Stanley, Aero. Res. Engr 

Faget, Maxime A., Hd., Perf. Aerodyn. Br 

Falanga, Ralph Anthony, Aero. Res. Engr 

Fetterman, David E., Jr., Aero. Res. Engr 

Fisher, Lewis R., Aero. Res. Engr 

Fletcher, Herman S., Aero. Res. Sci 

Garland, Benjamine Jackson, Aero. Re Engr 

Garrick, I. E., Ch., Dynamic Loads Div 

Gillespie, Warren, Jr., Aero. Res. Engr 

Gillis, Clarence L., Hd., Acft. Configurations 
Br., PARD 

Gilruth, Robert R., Asst. Dir 

Goodman, George P., Aero. Engr 

Goodson, Kenneth W., Aero. Res. Sci 

Gough, Melvin N., Ch., Fit. Res. Div 

Gray, Wilbur H., Aero. Res. Engr 

Gustafson, Frederic B., Aero. Engr 

Guy, Lawrence D., Aero. Res. Engr 

Hall, John Bryan, Jr., Aero. Res. Engr 

Hamer, Harold A., Aero. Res. Engr 

Hanson, Perry W., Aero. Res. Engr 

Harrin, Eziaslav N., Aero. Res. Engr 

Harris, Thomas A., Ch., Stability Res. Di 

Hayes, Clyde, Aero. Res. Engr 

Hayes, William C., Jr., Aero. Res. Engr 

Hedgepeth, John M., Hd., Struc. Mech. Br 

Heldenfels, Richard R., Ch., Struc. Res. Div 

Henderson, Arthur, Jr., Aero. Res. Engr 

Hess, Robert Winfield, Res. Engr 

Heyson, Harry H., Aero. Res. Engr 
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Attack Sq. 33 

C layton Lt. (jg) Richard Max, USN, Air Devel 
Sq.! 

Holsheuser, Lt. Jesse A., USN, Air Devel. Sq 

Kruse, Lt. (jg) Chaz arles H., Jr., USN, Naval 
Aviator, All Wea. Fighter Sq. 4 

Machell, Lt. Reginald M., USN, Air Devel. 5S 
Three 

Readdy, Francis J., USN, Type Ldr 
Naval Aviator, Air Devel. Sq. Three 


Naval Air Station, Cecil Field, Fla. 


Hemler, Frank T., Operations Officer, VA-12 


Naval Air Station, Chincoteague, Va. 

Baldwin, Lt. Lawrence C., USN, Air Devel. 5S« 
Two 

Keely, Lt. (jg) Leroy B., USN 

Kelly, LCdr. George R., USN, Air Devel. Sq 
Two 

Koch, Cdr. Rudolph H., USN, Op. Officer, Air 
Devel. Sq. Two 


Naval Air Station, Corpus Christi, Tex. 


Barnes, Jess W., Asst. O&R Officer 

Hutchinson, Lester B., Aero 
O&R Dept 

Klinger, Ens. Gerald F., USN, Naval Aviator 


Engrg. Supt 


Naval Air Station, Glenview, Ill. 


Lee, Robert E., Acft. Maint. & Material Officer 
CNaResTra 

Simpler, Capt. Leroy Coard, USN, Ch. of Staff 
Comdr. Naval Air Res. Trng 


Noval Air Station, Jacksonville, Fla. 


Birk, Ens. William M., USNR, Naval Air Tech 
Trng. Center 

Conrad, Lt. Charles, Jr.. USN, Naval Aviator & 
Wpns. Trng. Officer, Fighter Sq. 43 

Fritz, Lt. (jg) George F., USNR, Navi al Aviator 

Herndon, Lt. (jg) Herbert F., USN, Naval 
Aviator 

Huester, Cdr. Harry J., USN, Aero. Engrg 
Officer, O&R Dept 

McKinney, Lt (jg) James D., USN, Naval 

Strieter, Cdr. Robert M., 
Wing 11 


USN, Staff ComFair 


Naval Air Station, Key West, Fla. 


Geiger, Robert Keith, Proj. Engr., Air Devel 
Sq. One 

Kearney, Lt. Stuart D., USN, Asst. Maint 
Officer, ZX-11 

Knapp, Lt. Cdr. Charles W., USN, Op. Officer 
HS-1 


Meints, LCdr. Alvin Leland, USN, Asst. Evalua 
tion Officer, Air Devel. Sq 

Meyrick, Lt. Charles Walter, USN 

Raymer, Lt. Gordon E., USN, Proj. Officer, Air 
Devel. Sq. One 


Naval Air Station, Lakehurst, N.J. 
Ivanovic, Nicholas P., Tech. Dir., 


Instal. Test Facility 
Mueller Lt. (jg) Robert W., USN, Naval Aviator 


Naval Ship 


HV 
Russell, Ralph A., Jr., Proj. Engr., Engrg. Sect 
Airship Test & Devel. Div. 


Naval Air Station, Moffett Field, Calif. 


Campbell, Lt. (jg) Robert J., 
Aviator, VA212 

Cauble, Donald K., Asst. Engrg. Officer 

Johnston, Lt. (jg) Gregory R., USN, Naval 
Aviator & Airframes Officer, Fighter Sq. 94 

Woodard, Lt. David J., USN 

Woyak, Ens. Paul B., Jr , USNR, Pilot Fitron 23 


USNR, Naval 


Naval Air Station, Norfolk, Va. 


Brown, Lt. Irwin Manning, Jr., 
Acft. Maint. Officer 

Coates, RAdm. Leonidas D., USN, Force Mate 
rial Officer, ComAirLant 

Fagan, Robert H., Acft. Engrg. Officer Staff 
ComAirLant 

Greene, Lt. (jg) Donald L., USN, Patrol Sq. 5t 

Hendricks, Joseph L., Jr., Aero. PP Engr., OXR 
Dept 

Jackson, Capt. William G., Jr., USN, Asst. Force 
Material Officer, Staff, ComAirLant 


USNR, Asst 
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American Airlines Orders 
Turbine Vibration Indicating Systems 


Electras and Boeing 7O7s equipped with new Sperry Systems 


When American Airlines takes 
delivery in 1959 of the first Lockheed 
Electras and Boeing 707s, these air- 
liners will be equipped with the latest 
Sperry contribution to efficient opera- 
tion of prop-jet and turbo-jet aircraft 
—the new Airborne Turbine Vibration 
Indicating System. 

Measuring vibration in propellers and 
turbines, an indicator reports continu- 
ously to the crew from unique pickups 
located in strategic powerplant locations. 
An amplitude meter plus a signal light 
on the cockpit instrument panel give the 


crew advance warning if vibration in any 
of the four turbines or propellers 
approaches prescribed limits. Correc- 
tive action can be taken quickly by 
reducing speed of the affected engine or 
shutting it down. 

Pay-off is maximum utilization of 
each turbine’s power potential and more 
precise control of its operation. In addi- 
tion, there is less chance of engine 
damage due to vibration, which in turn 
reduces maintenance and repair costs. 

For full details on this new Sperry 
Vibration Indicating System, and the 


extra margin of operating efficiency it 
provides for both prop-jet and turbo-jet 
aircraft, write our Aeronautical Equip- 
ment Division. 


AERONAUTICAL EQUIPMENT DIVISION 
GYROSCOPE COMPANY 


Great Neck, New York 


DIVISION OF SPERRY RAND CORPORATION 


ELA 
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Teig, Cdr. Vernon E., USN, Production Megr., 
O&R Dept. 

Van Marlen, Frank, Jr., Acft. Maint. Officer, 
NavAirResTraU 


Naval Air Station, Whidbey Island, Oak Harbor, 
Wash. 


Utgoff, Vadym V., Op.-Plans Officer, Staff, 
ComFair Whidbey 


Naval Air Station, Oceana, Va. 


Balfe, Lt. John McKinstry, USN, Maint. Dept 
Officer, Attack Sq. 25 

Bryan, Cdr. William C., USN, Cdr., Carrier Air 
Gr. Eight 

Cartwright, Lt. B. J., USN, Maint. Officer 
Attack Sq. Forty-Two 


Naval Air Station, Patuxent River, Md. 


Chambers, Capt. Lester S., USN, Bd. of Inspec- 
tion & Survey 

Schermerhorn, Lt James R USN Naval 
Aviator, VW-11 


Naval Air Station, Pensacola, Fla. 


Alexander, Ens. Jaime P., USN, Student Naval 
Aviator 

Burritt, Ens. John C., USNR, Student Naval 
Aviator 

Craddock, Ens. Gerald Graves, USN, Student 
Naval Aviator 

Curry, Alva L., Jr., Student Naval Aviator 

Groepler, Lt. (jg.) David R., USNR, Student 
Naval Aviator 

Hemings, Lt. (jg) Robert M., Jr., USN, Fit 
Instr., Naval Air Basic Trng. Comd 

Tacobelli, Lt. Rocco Fred, USN 

Layton, LCdr. Donald Merrill, USN, Naval 
Aviator 

Madsen, Marvin D., Naval Aviation Officer 
Candidate 


Naval Air Station, Quonset Point, R.I. 


Eckhart, Lt. (jg) Franklin F., USNR, Air Anti- 
Submarine Sq. 39 

Jones, Lt. (j.g.) Harry Wilson, USN, Naval 
Aviator, Air Anti Submarine Sq. 32 

Lindsay, Lt. (j.g.) Thomas L., USN, Naval 
Aviator, US-39 

Roetman, Lt. Orvil M., USN, Aviation Safety 
Officer, Staff ComFair 

Throop, Lt. James Ray, USN, Naval Aviator & 
Personnel Officer, Air Antisubmarine Sq. 39 


Naval Air Station, San Diego, Calif. 


Bailey, Lt. John B., USN, Naval Aviator 

Bent, Lt. Jack, USN, Spl. Wea. Unit, Pacific 

Charles, LCdr. John M., USN, Acft. Maint. 
Officer, VA(AW)-35 

Dodson, Capt. Joseph Edward, USN, Force 
Material Officer, Staff, ComAirPac 

Garodz, Lt. Leo Joseph, USN, Naval Aviator 

Greena, Haakon, Supvr., Accessories Br., Aero. 
Engrg 

Hall, Donald A., Hd., Helicopter Engrg. Br. 

Hamilton, Harry D., Naval Aviator, Carrier 
Airborne Early Warning Sq. Eleven (VAW-11) 

— Lt. Joseph A., Jr., USN, Naval Aviator, 
'F-141 


Nelson, Henry O., Design & Devel. Supt 

Rex, Lt. James F., USN, ComAirPac Staff 

Rippa, LCdr. Peter, USN, All Wea. Attack Sq. 
35, VA(AW)-35 

Savo, Charles Edward, Team Ldr., Aviation 
Sect., Personnel Research Field Activity 

von Gerichten, Lt. Robert Louis, USN, Member, 
Guided Msl. Opl. Evaluation Unit, ComTraPac 


Staff 
Williams, Robert P., Asst. Air Nav. Officer, 
ComAirPac Staff 


Naval Air Station, Sanford, Fla. 


Abrams, Robert H., Acft. Maint. Officer 

Duncan, LCdr. Robert Clifton, USN, Hvy. 
Attack Trng. Unit 

Hadden, Lt. Robert B., Hvy. Attack Trng. Unit 

Meyer, Robert Aldrich, Naval Acft. Observer, 
Radar 

Parker, Cdr. James F., USN, Acft. Maint. 
Officer, HATWing-1 

Wood, Lt. Robert C., USN, Hvy. Attack Trng. 
Init 


Naval Air Station, South Weymouth, Mass. 


Herlihy, LCdr. James T., USN, Acft. Maint. 
Officer 


Naval Air Test Center, Patuxent River, Md. 


deBooy, Kendrick, Fit. Test Engr. 

deCallies, LCdr. Richard N., USN, Proj. Engr 

Holmquist, Cdr. Carl O., USN, Ch. Engr., Flight 
Test 

Mallett, Ens. William E., USNR, Instr., Engr., 
Test Pilot Trng. Div. 

Nial, John A., Hd., Flying Qualities & Demon- 
stration Sect. 
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Petersen, Forrest Silas, Perf. Engr., Test Pilot 
Trng. Div 

Thomas, Roy C., Fit. Test Engr 

Walker, LCdr. Donald P., Proj. Officer & 
Test Pilot, Carrier Suitability Br. Fit. Test 
Div 


Naval Air Turbine Test Station, Trenton, N.J. 


Gensel, Theodore R., Design Engr 

Henry, Charles R., Gen. Engr., Des. Div. 

Lichtman, Eugene Aaron, Aero. PP Res. Engr 

Schaefer, Cdr. William W USN, Ch. Engr., 
Aero. Turbine Lab 


Naval Base, Philadelphia, Pa. 


Kean, John S., Supvry. Aero. Res. Engr. 


Naval Engineering Experimenta! Station, 
Annapolis, Md. 


Ness, Andrew Kristian, Sect. Hd., Filters, Avfuel 
& Lube Oil 


Naval Guided Missiles School, Dam Neck, 
Virginia Beach, Va. 


Mclsaac, Lt. (j.g John Malcolm, Jr., USN; 
SAM_ Officer 


Naval Ordnance Laboratory, White Oak, Md. 


Auld, C. D., Aero. Engt 

Crogan, Leonard E Aero. Res. Engr. 

Gallagher, John Jame Aero. Res. Engr., Aero- 
ballistics Res. Dept 

Hall, Robert T., Proj. Engr 

Hastings, Samuel M., Aero. Res. Engr 

Honecker, Herbert J., Jr., Aero. Res. Engr 

Kendall, James M., Res. Aero. Engr 

Kurzweg, Hermann H Assoc. Tech. Dir. Aero 
ballistic Res 

Lee, Roland E., Aero. Re Engr 

Lobb, R. Kenneth, Ch Aerodyn. Dept 

Persh, Jerome, Asst. Ch., Aerophysics Div 

Pooler, Cdr. Louis G., USN, Ord. Applications 
Officer, Aeroballistic 

Reiss, Howard R., Physicist, Nuclear Physics Br 

Steinle, Werner C., Aero. Res. Engr 

Winkler, Eva M., Ch., Hypersonic Br 

Witt, William Rufus, Jr., Ch., Range Br 

Wright, John, Aero. Res. Engr 


Naval Ordnance Missile Test Facility, White 
Sands Proving Ground, N.M. 


Steenrod, Lt. (jg) Oliver Haward, USNR 


Naval Ordnance Test Station, China Lake, Calif. 


Ankeney, Dewey Philip, Mech. Engr. 

de Lancey, Lawrence M Hd., Aerodyn. Br., 
Rocket Devel. Dept 

Jagiello, Leonard T., Hd., Aeromechanics Div. 

Judin, James P., Hd., Supersonic Track Div. 

Kelly, Howard R., Hd _, Aerodyn. Br 

Knemeyer, Franklin H , Assoc. for Engrg. Analy 
sis, Wpn. Planning Gr 

Okauchi, Kinge, Hd Aerodyn. Stability Res 
Sect 

Schoenberger, Lt. Sigmund B., USNR, Naval 
Aviator, Air Develop. Sq. Five 

Steinberg, William R., Engrg. Aide 

Van Aken, Ray W., Hd., Fluid Dynamics Sect., 
Aerodyn. Br. 

Zeitlin, Eli Arnold, Gen. Engr 


Naval Ordnance Test Station, Pasadena, Calif. 


Bowlus, Glenn H., Elec. Engr 
Sinnette, John T., Jr., Cons. Physicist 


Naval Postgraduate School, Monterey, Calif. 


Boyer, Lt. Keith D., USN 

Chalbeck, Lt. John A., USN 

Haupt, Ulrich, Assoc. Prof. of Aero 

Head, Richard M., Prof. of Aero 

Higgins, Capt. George J., USNR, Prof. of Aero. 
Outlaw, Lt. Thurber A., Jr., USN, Student 
Pucci, Paul F., Asst. Prof. of Mech. Engrg. 
Shillinger, George Lewis, Jr., Naval Officer 
Vavra, Michael H., Prof 


Naval Radiological Defense Laboratory, San 
Francisco, Calif. 


Ventura, Angel H., Proj. Engr 


Naval Training Center, Bainbridge, Md. 

Catlett, Capt. William J., USN, Comdr., Recruit 
Trng. Comd. 

Naval War College, Newport, R.I. 

Livingston, Cdr. William Harold, USN 


New York Naval Shipyard, Brooklyn, N.Y. 


Ivanoff, Victor A., Mech. Engr., Design Dir., 
Scientific & Test Br 


Washington, D.C. 


Beardsley, George F 

Berry, Captain Frederic A., USN, Ch. Scientific 
Adviser 

Blamphin, A. M., Hd., Review & Analysis Br 
Ofe. of Ch. of Naval Op 

Clexton, VAdm. Edward W., USN, Ch. of Nava 
Material 

Collins, Cdr. Thomas W., Jr., USN, Ofc. Asst 
Secy. Def. (R&E) 

Davis, VAdm. William V., Jr., USN, Deputy 
Ch. of Naval Op. (Air) 

Freitag, Cdr. Robert F., USN, Ballistic Msl 
Proj. Officer, Guided Msl. Div., Ofc. CNO 

Hawkes, Capt. William M., USN, Task Force 43 

Hayward, RAdm. John T., USN 

Keigher, Cdr. Joseph, Msl. Proj. Officer 

Knoll, Capt. Denys W., USN, Ofc. of CNO 

Kupelian, Vahey S., Dir Engrg., Ord. Exper 


Unit 
Marcy, Capt. Clayton C., USN, Dir., Investiga 
tions & Admin. Inspections Div., Office of 


Naval Inspector Gen 

Munson, Cdr. William H., USN, Petroleum 
Team, Joint Logistics Plans Gr., Joint Chiefs 
of Staff 

Norton, Garrison, Asst. Secy. of the Navy for Air 

Oppenheim, Harold E., Engr. & Tech. Asst. to 
Hd., Plans & Programs Br., Spl. Proj. Ofc 

Perry, Adrian H., Asst. to Dir., Long Range 
Objectives Gr., Ofc. of CNO 

Spicer, Herbert C., Jr., Acft. Struc. Loads Engr 

Trauger, Cdr. Robert James, USN, Indust. Coll 
of Armed Forces, Ft. McNair 


Miscellaneous 


Albers, Lt. William P., USN, Operations & 
Safety Officer, Utility Sq. Five, Navy 3835 
Alvis, Lt. John H., USN, Student Officer, Oak 
Ridge School of Reactor Tech. 

Beers, Lt. (jg) Harold S., Jr., USN, Naval Aviator 
Sq. VF-144 

Bergquist, Lt. (jg) John C., USN, Naval Aviator 
VQ-2 

Bird, Ens. Loren R., USN, Asst. Ord. Officer 

Birdwell, Lt. Carl, USN, Op. Officer, Attack 
Sq. 212 

Braun, Lt. Joseph J., USN, VF-191 

Burke, Lt. William F., USN, Fit. Instr., Gunnery 

Carboni, Lt. (jg) Remo, USN 

Chessman, Lt. Samuel R., USN 

Cooper, Lt. Carleton Robt., USN, Naval Aviator, 
NROTC Unit, Princeton Univ 

Cooper, Ens. Stuart A., USNR, Msl. Ord. Officer 
Guided Msl. Sve. Unit 211 

Cox, Lt. Sidney S., USN, Aero. Engrg. Duty 

Crenshaw, William Powell, Maint. Officer, Hvy 
Attack Sq. One 

Curran, LCdr. Donald C., USN, Staff Maint 
Officer, Cdr. Airborne Early Warning We 
Pacific 

DeLauer, LCdr. Richard, USN, Military Staff 
Mbr., Asst. Gr. Ldr., Propulsion Div Los 
Alamos Scientific Lab., N.M. 

Derrick, Lt. Arthur C., USN 

Draim, Lt. John E., USN, Maint. Officer, VF-73 

Dunning, Lt. Frederick S., Jr., USN 

Ehr, Richard Lee, Naval Aviator, Attack Sq. 145 

Ekas, Lt. Claude Philip, Jr., USN, Naval Aviator 
USS ‘‘Forrestal”’ 

Ekstrom, RAdm. Clarence E., USN, ComFair 
ELM 


Eriksen, Lt. Cdr. George A., USN 

Frick, Cdr. Leo F., USN, CO, Fleet Acft. Svc 
Sq. 11 

Gately, LCdr. Donald E., USN 

Gatje, Lt. George Carlisle, USN 

Gaul, Lt. (jg) John W., USN, Naval Aviator 
Airborne Early Warning Sq. Twelve 

Geer, Lt. Jon Roger, USN, NROTC Unit, U. of 
Minn. 

Graffy, LCdr. Richard, USN, Acft. Handling 
Officer, USS ‘‘Forrestal’’ (CVA-59) 

Graham, Lt. Thomas A., USN, Patrol Sq 
Nineteen 

Gray, Harland Alexander, Jr , U.S. Naval Aviator 
& Grad. Stud. in Acft. Propulsion, Col. of Aero 
Cranfield, Bletchley, Bucks, England 

Green, Stanley J., Air Frames Officer 

Groover, Lt jg) Thomas G., USN, Naval 
Aviator, Air Anti Sub. Sq. 37 

Hallen, Byron W., Naval Aviator, VR-6 MATS 

Harrison, Ralph H., Jr., Naval Aviator & Fit 
Instr 

Hess, Lt. John A., USN, Naval Aviator & Aero 


High, John Richard, Gunnery Officer, USS 
“Gyatt DDG712) 

Hollis, William Cummings 

Hoover, Lt. Lloyd N., USN, Maint. Officer 
Attack Sq. Ninety Three 

Hyland, Capt. John J., USN, USS ‘Onslow 
(AVP-48 

Jeffrey, Cdr. Joseph D., USN, Comdg. Officer 
Attack Sq. 105 

Jordan, Lt. (jg) James S., USN, USS “Floyd 
County’ 

Kalstad, LCdr. Henry M., USN, USS “‘Tarawa”’ 
(CVS-40) 

Keen, Capt. Walter H., Jr.. USN, Asst. Ch.» 
Staff Material, Staff ComFair, Japan 

Kelley, LCdr. Albert J., USN 

Kempf, Lt. Cecil J.. USN, Naval Aviator 
Aero. Engr 

Kiley, Lt. Donald Walter, USN 

Lacy. Lt. (jg) Robert G.. USN 
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products of these companies will be found in the 


1957 AERONAUTICAL ENGINEERING CATALOG 


The only publication devoted exclusively to the aircraft industry, this 
as a valuable buyers’ and reference guide to sources and 
on aircraft and missile parts and materials. It is distributed 
Engineers, Designers, Production Heads, and Purchasing 

leading Aircraft, Aircraft Engine, and Aircraft Parts 
Air Transport Companies; Governmental Agencies; Re- 
tions; etc. 


Published Annually by 
INSTITUTE OF THE AERONAUTICAL SCIENCES 


2 East 64th Street New York 21, N.Y. 
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New Products and 
Product Literature 


AIRCRAFT MATERIALS & PROCESSES 


Ultra-Thin Gage Phosphor Bronze Strip. Precision-rolled to thicknesses as 
low as 0.0005 in. with thickness tolerances as close as +0.0001 in. American 
Silver Co., Inc., 36-07 Prince St., Flushing 54, N.Y. 

High-Density Fiber Gasketing Materials. Five new types make it possible 
to obtain seals at lower flange pressures. Armstrong Cork Co., Lancaster, 
Pa. 

AK-33X Antiknock Compound for Aviation Gasoline. Claimed to permit power 
gains of up to 20 per cent in full-scale engine tests. Ethyl Corp., 100 Park 
Ave., New York 17, N.Y. 

SE-975 Silicone Rubber Compound. Designed for wire insulation; may 
be used in long service at 150°C. and for many applications at 200°C. 
General Electric Co., Waterford, N.Y. 

High-Temperature Insulation Materials. 4-page bulletin describes ‘‘Micro- 
Quartz” for insulation at temperatures in excess of 2,000°F. and glass 
“Micro-Fibers” for insulation at temperatures up to 1,000°F. L.O.F Glass 
Fibers Co., 1810 Madison Ave., Toledo 1, Ohio. 

Titanium ‘‘Fact File.’? 24-page booklet gives data on titanium’s advantages; 
physical, mechanical, and corrosion properties; metallurgy; machining; and 
production information on machining, forming, and welding. Mallory- 
Sharon Titanium Corp., Niles, Ohio. 

Grade XX-3113 High-Strength Phenolic Tubing. 
features high internal bursting strength. 
Beech St., Wilmington 99, Del. 

Aluminum-Moly Titanium Alloy. Features high strength at room and ele- 
vated temperatures. Rem-Cru Titanium, Inc., Midland, Pa. 

Wrought High-Temperature Alloys. Booklet DB-52-250 describes Discalov, 
K42B, Refractaloy 26, and Refractaloy 70 alloys. Westinghouse Electric 
Corp., P.O. Box 2099, Pittsburgh 30, Pa. 


AIRCRAFT PARTS & EQUIPMENT 


Model PR-1 Rounds Counter. This 7-oz. unit is designed for instrument panel 
mounting. Abrams Instrument Corp., 606 E. Shiawassee St., Lansing, Mich. 

Type AS Multichannel Sampling Switch. Designed for missile telemetering 
applications; pressure sealed container allows the switch to operate at alti- 
tudes up to 200,000 ft. and in temperatures from 125° down to —65°C. 
Applied Science Corp. of Princeton, Princeton, N.J. 

Model E-857 Dual Fire Emergency Safety Switch. This unit is a fire emer- 
gency control and fire indicator device for twin-engined aircraft; an inter- 
connect feature restricts the operation of a second control after the first is 
pulled. Avionic Products Engineering Corp., Rt. 46, Dover, N.J. 

144 ‘‘Lo’’ Mount Vibration Isolators for Air-Borne Equipment. A simplified 
friction-damping design provides precise control of damping in either or both 
the vertical and horizontal directions. Barry Controls Inc., 871 Pleasant St., 
Watertown 72, Mass. 

Radar Indicator Recorder for Air-Borne Fire Control System. This camera 
records range and code lights, as well as radar reading; designed to fit re- 
stricted confines of an aircraft cockpit. Beattie-Coleman Inc., 1000 N. Olive 
St., Anaheim, Calif. 

Chemically Inert Gaskets, Back-Up Rings, & ‘‘O" Rings. Bulletin P-327 
gives complete data on these Teflon units. Crane Packing Co., 6400 Oakton 
St., Dept. ARN, Morton Grove, Ill. 


For press-fitted assemblies; 
National Vulcanized Fiber Co., 1057 
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Filters for Aircraft & Missiles. 6-page folder describes latest developments in 
filtration. Cuno Engineering Corp., S. Vine St., Meriden, Conn. 

Hydraulic System Components. 16-page catalog contains engineering data 
on hydraulic pumps, fluid motors, aircraft-type pumps, and servosystems 
Eastern Industries, Inc., 100 Skiff St., Hamden 14, Conn. 

Miniature Self-Locking Clinch Nuts. Features a shank design that permits 
flush installation in stock as thin as 0.030 in. Elastic Stop Nut Corp. of 
America, Union, N.J 

Timing Motors, Timing Devices, & Clock Movements. 30-page catalog de 


scribes company’s line of timing devices. Haydon Mfg. Co., Inc., Torrington, 
Conn 

Dynamotor for Guided Missiles. 1,500 series features 100-hour brush life at 
50,000 ft. and 500 hours at sea level. Write for bulletin 15F5. Induction 


Motors Corp., 570 Main St., Westbury, N.Y 

Valves for Aircraft, Missiles, & Rockets. 4-page brochure describes check, re 
lief, shuttle, and shutoff valves. James, Pond & Clark, Inc., 2181 E. Foothill 
Blvd., Pasadena 8, Calif. 

Remote Control Linear Actuator. This actuator enables helicopter pilots t 
control the tracking of the rotor blades from the cockpit during flight; 
mounted on the rotor hub. Lyndon Aircraft, Inc., 140-1 Clifford St., 
Newark, N.] 

MC 1733 Shuttle Valve. Ambient temperature range of this new valve is — 65° 
to +160°F.; operating pressure is 3,000 psi; burst pressure is 8,750 psi 
minimum. M.C. Mfg. Co., Lake Orion, Mich 

MV-126B Miniature Solenoid Shutoff Valve. Has no moving seals; weighs 
only 6'/2 oz. Marotta Valve Corp., 330-1 Boonton Ave., Boonton, N.J. 

Hydraulic Servomotors. 24-page booklet includes performance and installa- 
tion data and photos of 18 different basic servos. Muinneapolis-Honeywell 
Regulator Co., 2600 Ridgway Rd., Minneapolis 13, Minn. 

No. 6-6001 Flexible Coupling. Tube crushing at the bead is eliminated; allows 
a total of */, in. axial motion and +30 flexure. On Mark Couplings, 200 N. 
Avenue 64, Los Angeles 43, Calif. 

‘‘Nyltite Staps’’ Controlled-Flow Fastener Seal. For waterproof, vibration- 
dampening fastening; consists of a self-conforming nylon washer preas- 
sembled to a standard self-tapping screw. Parker-Kalon, A Div. of General 
American Transportation Corp., Cliftou, N.J. 

Mode! 169 Azimuth Alignment Auto-Theodolite. Designed to monitor inertial 
guidance systems within 1 sec. of arc. Perkin-Elmer Corp., Norwalk, Conn 

High Output, Low Null Linear Accelerometer. Designed for high performance 
and rugged environments; null voltages less than 10 millivolts are standard 
while outputs up to 12 volts can be obtained. Physical Measurements 
Corp., 1650 Nineteenth St., Santa Monica, Calif 

High-Pressure, High-Temperature Hydraulic Filters. Incorporate stainless 
steel wire mesh filter elements; will remove all particles above 25 microns in 
size; can handle fluids up to 400°F. Purolator Products, Inc., Rahway, N.J. 

Miniature Inertia Switch. A single moving part, frictionless in operation, 
momentarily closes electrical contacts, following impact or acceleration 
above a preset value. Safe Lighting, Inc., 527 Lexington Ave., New York 17, 


N.Y 

Jet-Engine Vibration Monitor. This device “routinely” picks out and 
measures selected vibrations within the inner recesses of jet power plants; 
weighs 15 Ibs. Sperry Gyroscope Co., Div. of Sperry Rand Corp., Great 
Neck, N.¥ 

Ballistically Operated Cable Cutter. Triggered by low incoming gas pressure; 
contains two independently fired cartridges, either of which produces suf- 
ficient force to sever a 1/8 in. diameter steel cable. Stanley Aviation Corp., 
2500 Dallas St., Denver 8, Colo. 

Mode! S-9 Pressure Transducer. Temperature compensated over the range 
of —65° to +230°F.; designed for use as the variable inductor in reactance 
controlled FM/FM subcarrier oscillators. Ultradyne Engineering Labs., 
Inc., P.O. Box 3308, Albuquerque, N.M. 

Miniaturized Hydraulic Components for Missile Applications. Bulletin No 
A-5216 describes hydraulic pumps and motors, motorpumps, and miniatur- 
ized hydraulic packages. Vickers Incorporated, Aero Hydraulics Div., P.O 
Box 302, Detroit 32, Mich. 

‘‘Quick-Action’’ Stressed-Panel Fastener. Withstands high shear and tensile 


loads; locks positively in less than one-half torque-free turn; compensates 
automatically for sheet separation resulting from warpage or deformation 
in the panels being secured. Waldes Kohtnoor, Inc., 47-16 Austel Place, 


Long Island City 1, N.Y 
Eyelets, Ferrules, & Terminals. 1957 catalog includes detailed specifications 


for Waterbury’s complete line. Waterbury Companies, Inc., Waterbury 20, 
Conn 

Adjustable Flareless Union Assembly. For 3,000 psi service in hydraulic and 
fluid systems requiring a high degree of space utilization. The Weatherhead 


Co., Aviation Div., 300 E. 131st St., Cleveland, Ohio. 

Oil-Filled Gearhead Motor. A two-speed motor designed for 220 V.A.C., 60 
cps, 3 phase rated at 1/10 hp. output at 250 r.p.m. and 84 r.p.m.; intermit- 
tent duty at high speed, continuous duty at low speed. Western Gear Corp., 
P.O. Box 182, Lynwood, Calif 


ELECTRONIC & ELECTRICAL EQUIPMENT 


Packaged Relays. Three types of relay are “packaged” into boxes in such a 
way that the installer need not manufacture his own special mountings, con- 
nectors, and protective housings. Autrcraft Radio Corp., Boonton, N.J. 
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Cable-to-Chassis Type Miniature Connectors. Available in 14, 24, 36, and 50 
contacts; feature cadmium-plated brass shells with clear chromate treat- 
ment, gold-over-silver contacts, and diallyl phthalate dielectrics. Amphenol 
Electronics Corp., Chicago 50, Il. 

Automatic Control With Miniaturized Nonindicating Meter-Relays. 12-page 
bulletin 104-A includes complete circuitry information. Assembly Products, 
Inc., Palm Springs, Calif. 

Subminiature Electromagnetic Brake. For electronic and instrument appli- 
cations; units feature servomounting and high torque capacity. Autotronics 
Inc., Rt. 1, Box 812, Florissant, Mo. 

2N285A High Gain Transistor. Especially useful in feedback circuits to pro- 
vide superior performance. Bendix Aviation Corp., Red Bank Div., 201 
Westwood Ave., Long Branch, N.J. 

Subminiature Packaged Crystal Oscillators. Ruggedized for missile and other 
air-borne applications; dimensions are 1 by 1'/z by 4in. Bulova Watch Co., 
Electronics Div. P-815, Woodside 77, N.Y. 

Rectangular Electrical Connectors. Feature removable ‘‘snap-in” contacts 
which permit attachment to the wires prior to installation in the connector 
body. Consolidated Electrodynamics Corp., 740 Salem St., Glendale, Calif. 

Series 300 High-Speed Sampling Switch. Hermetically sealed; designed for 
high-altitude applications; up to two poles with 30 nonshorting channels per 
pole. General Devices, Inc., P.O. Box 253, Princeton, N.J. 

Silicon Cartridge Voltage Doubler. Small size, light weight, and rectifying 
characteristics of these cartridges make them especially applicable to air- 
borne military equipment. International Rectifier Corp., El Segundo, Calif. 

500°F. ‘‘Ledex’’ Rotary Solenoid. A life expectancy of 300,000 snap-action 
operations at 500°F. is claimed; available in eight sizes from 1 to 3?/g in. in 
diameter. G. H. Leland, Inc., 123 Webster St., Dayton 2, Ohio. 

Frequency Converter. Makes 400-cycle power available at any 60-cycle elec- 
trical outlet; suited for sales demonstrations of aircraft equipment; write for 
bulletin No. 629. The Liguidometer Corp., Skillman Ave., 36th & 37th Sts., 
Long Island City 1, N.Y. 

“Thermosetting Electrical Tapes.’? 4-page booklet outlines properties, 
recommended application procedures, and advantages of ‘‘Scotch’”’ brand 
tapes with thermosetting adhesive. Minnesota Mining & Mfg. Co., 900 
Bush St., Dept. D7-207, St. Paul, Minn. 

Digital Voltmeters. 28-page booklet describes company’s full line of digital 
voltmeters, digital ohmmeters, a.c-d.c. converters, and complete data 
logging systems. Non-Linear Systems, Inc., Del Mar Airport, Del Mar, 
Calif. 

Type 8-5001-02 High-Temperature Continuous-Duty Servomotor. For 
transistorized operations; measures 0.863 L by 0.750 in. OD; weighs 12. oz. 
John Oster Mfg. Co., Avionic Div., 1 Main St., Racine, Wis. 

Style 506 Subminiature Relay. Available in two designs—for critical applica- 
tions in low-level circuits and for general-purpose use on aircraft and mis- 
siles. Price Electric Corp., Frederick, Md. 

Electronic Timer Tube. This tiny tube (the size of a cigarette filter tip) shows 
how long an electronic device has operated. Raytheon Mfg. Co., Waltham 
54, Mass. 

600 XS-AT Linear Variable Differential Transformer. Has unusually long 
linear range for its size; a special mechanical design permits flexibility in 
alignment and a variable distance between mounting points. Schaevitz En- 
gineering, P.O. Box 505, Camden I, N.J. 

‘“‘Sylvatron’’ Image-Producing Panels. Consists of flat glass electrolumines- 
cent panels with various control layers of photoconductive and electrocon- 
ductive surfaces; when electrical or optical signals and a power source are 
applied, a visual display, or image, is produced. Sylvania Electric Products 
Inc., 1740 Broadway, New York 19, N.Y. 

Diffused Silicon Diode/Rectifier. Features 400 mA average rectified forward 
current plus 600-volt peak inverse voltage ratings. Texas Instruments In- 
corporated, P.O. Box 312, Dallas, Tex. 

Corona-Type Voltage Regulators. 8-page paper describes how corona regula- 
tors can solve voltage regulation problems without the use of multitube 
circuits, etc. The Victoreen Instrument Co., 5806 Hough Ave., Cleveland 3, 
Ohio. 


DRAFTING ROOM, PRODUCTION, & MISC. EQUIPMENT 


0.2-Micron Vacuum Melting Laboratory Furnace. For titanium, zirconium, 
vanadium, columbium, tantalum, and other metals that require controlled 
atmosphere melting. Oregon Metallurgical Corp., Albany, Ore. 
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“A Guide for Selecting an Engineering Firm.’ Brochure lists specifications 
to check when seeking an engineering firm. TJeler Co., Butler, Pa, 


RESEARCH & TEST EQUIPMENT 


Model 204 Dynamic Temperature & Strain Recorder. For quantitative 
measurement of thrust, pressure, and temperature encountered in the solid 
propellant missile field. Allegany Instrument Co., Inc., 1091 Wills Mountain, 
Cumberland, Md. 

Type K-1 Ballistic Computer. Used in the development of guided missiles; 
displays and prints seven parameters; contains all necessary equipment for 
direct hookup to the thrust and pressure transducers. Allegany Instrument 
Co., Inc., 1091 Wills Mountain, Cumberland, Md. 

Type FAB-2 & FAP-2 Foil Type SR-4 Strain Gages. These new gages extend 
the useful ‘‘room temperature’ range to 300°F. for continuous duty and 
400°F. for short-time measurements. Baldwin-Lima-Hamilton Corp., 
Electronics & Instrumentation Div., 42 Fourth St., Waltham, Mass. 

Module-Type Test Equipment for Gas-Turbine Engine Fuel Controls. This 
new test stand provides separate areas for the operator and instrumentation, 
the electrical units, and the fuel handling equipment. Bendix Avtation 
Corp., Bendix Products Div., South Bend 20, Ind. 

Digital & Analog Instrumentation. Short form catalog No. C704 describes 17 
new instruments. Berkeley Div. of Beckman Instruments, 2200 Wright Ave., 
Dept. 711, Richmond 3, Calif. 

Type 1810 Pulse Calibrator. Technical brochure describes unit designed for 
accurately measuring current and voltage pulse amplitudes, pulse durations, 
and rise time. Burroughs Corp., Electronic Instruments Div., 1209 Vine 
St., Philadelphia, Pa. 

Ballistic Film Comparator. Bulletin No. CR-190 describes unit that converts 
linear distances on film into digital data for automatic recording. Coleman 
Engineering Co., Inc., 6040 W. Jefferson Blvd., Los Angeles, Calif. 

High-Frequency Cathode-Ray Recording Oscillograph. Can record simul- 
taneously up to 16 channels of phenomena at frequencies as high as 100,000 
cps on a single 8 in.-wide record. Consolidated Electrodynamics Corp., 300 N 
Sierra Madre Villa, Pasadena, Calif. 

Type 5-122 Recording Oscillograph. For flight-test recording at high tem- 
peratures; operates from —65° to +250°F. at altitudes up to 120,000 ft 
Consolidated Electrodynamics Corp., 300 N. Sierra Madre Villa, Pasadena, 
Calif 

Voice Data Link System. Can mo automatic commands from computing 

; applications include air traffic control, air- 
~eeseong arly warning, etc. Fatrchild Camera & Instrument Corp., Robbins 
Lane, N.Y 

Small-Case Instruments. Catalog 51-1450 describes Series 1450 line of instru- 
ments for indicating, transmitting, and controlling pressure and tempera 
tures; housed in fiberglass cases. Fischer & Porter Co., 212 Jacksonville 
Road, Hatboro, Pa. 

Model GEQ-450 Equameter. This new manually operated computing de 
vice performs harmonic analyses and curve fittings on plotted or recorded 
curves; capable of analyzing a curve in terms of fourier series, power series, 
or orth gonal polynomials. The Gerber Scientific Instrument Co., 162 State 
St., Hartford 3, Conn. 

“The A-B-C’s of Accuracy in Weighing and Force Measurement Systems.’”’ A 
2-p age brochure explains proving rings and their use in force measurement. 
Morehouse Machine Co., 233 W. Market St., York, Pa. 

Mode! SC-156A Air-Borne - Car-Borne Scintillation Counter. For use in geo 
physical exploration; features higher count rates, extended detector response, 
and calibrated zero displacement. Mount Sopris Instrument Corp., 1320 
Pearl St., Boulder, Colo. 

Manual Range Changing Linear Count Ratemeter. Designed to power and to 
detect radioactivity sensed by various types of detector. Nuclear Measure- 
ments Corp., 2460 N. Arlington Ave., Indianapolis 18, Ind. 

ied Sateniiie Noise System. Tests the survival capacity of electronic com- 
ponents and assemblies for jets and missiles; simulates in-flight noises up to 
levels of 145 db. Radio Corp. of America, RCA Bldg., 30 Rockefeller Plaza, 
New Y ork 20, N.Y. 

Model 102 Total Temperature Probe. Designed for flight-test applications; 
features a time constant of less than 25 millisec. under most conditions of 
operation. Rosemount Engineerang Co., 9424 Lyndale Ave., S., Minnea- 
polis 20, Minn, 

ag ape Thermometry System. Specifically designed for applications sub- 
ject tothe rigid environmental conditions common to missile and aircraft test- 
ing programs. Arthur C. Ruge Associates, Inc., Cambridge, Mass. 

sili Testing Machines. Available in standard capacities of from 
100 to 5,000 Ibs.; feature electronic load indication on a large Selectorange 
dial. Tinius Olsen Testing Machine Co., 7000 Easton Rd., Willow Grove, 
Pa. 

16-mm. Motion Picture Analysis Projector for Missiles. ‘‘Fastax’” WF-17 


records both mechanical and electrical data on the same film. Wollensak 
Optical Co., Rochester, N.Y. 
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“STUDY FOR ECLIPSE,” a preliminary development by the creative team 
of Simpson-Middleman, artists whose work is a penetrating expres- 
sion of the forces and phenomena of the natural sciences. Ibis 
painting is one of the steps—ground structure—in which the ulti- 
mate action will take place. Courtesy of John Heller Gallery, Inc. 


Find the design of your future—at Boeing 


Engineers and scientists at Boeing are today busy 
determining the shape and nature of aircraft and 


missiles for the years to come. 


You could. among their advanced projects, find the 
design of vourfuture...in such fields as inertial or 
electronic guidance, chemical fuel propulsion, su- 


personic guided missile weapons systems, or in any 


of the myriad aspects of extreme supersonic flight. 


There are challenging, and superior, openings at 
Boeing now—not only in design and research, 


but in production and service as well. 


Drop a note now, to John C. Sanders, Engineering 
Personnel Administrator, Boeing Airplane Company, 


Department A-07, Seattle 24, Washington. 
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GONVAIR 880 


° 4 


Fastest at 615 miles an hour, the Convair Jet °S0 als. is 
designed in every detail to lead the way in luxury. With 
exciting new interiors by world-famed designers and 
Convair’s traditionally excelient engineering, the 880 
assures you the fastest... finest air travel in the new jet age. 


tA GE 


CO NVAI Among airlines to first 
Convair 880 Jet-Liner service will be 
TWA * DELTA 

A DIVISION GF GENERAL DYNAMICS CORPORATION TRANSCONTINENTAL, S.A. (Argentina) 
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